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PaGouas mporpamma pa3paboraHa Ha OCHOBE TpeOOBaHUH (eepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHEro 00IIero oopazoBanus, GpeaepaabHOi
00pa30BaTeILHON MporpaMMel cpeaHero oomero oopazoanus, ®T'OC CIIO ¢ yuetom
noxydaemoit cneruanbHocTu 38.02.08 «ToproBoe nemo» U yrBepk/ieHa Ha YY€HOM COBETE
HepxaBunckoro nuues 17 gexadps 2024 r., npotokoi Ne3.
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1. OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCITATLIIMHBI
«MaremaTuka»

1.1. Mecrto aucunmimnsl B ctpykrype OII CITIO

Oo6meobpazoBaTenbHas qUCHUILINHA «DU3KKa» ABISETCS 005S3aTEIHHON YaCThIO
0011e00pa30BaTeILHOrO MUKIIA 00pa3oBaTebHOM porpaMmMel B cootBeTcTBHE ¢ DT'OC CIIO
no cnernuaibHocT 38.02.08 Toprosoe neo.

1. 2. Heau u muianHupyeMbie pe3yabTaThl 0CBOEHUSI AU CHUILIMHBI:

1.2.1 Heab gAuCHUNIMHBI

CopepxaHue MPOrpaMMbI 00IIe00pa30BaTEIFHON TUCITUTUTHHBI «MaTeMaTukay
HaIlpaBJICHO Ha JIOCTHKEHUE PE3yIbTaTOB €€ U3y4eHHs B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
COO c yugetom npodeccuonanpuoit HanpasieHHoctu GI'OC CIIO.

Iean aucUNIMHBI:

* (opMHpOBaHHE TIPEJCTABIICHUH O MaTEeMaTHKE KAaK YHHBEPCATHHOM S3bIKE HAyKH,
CPEICTBE MOJICITHPOBAHMSI SIBJICHUN U IMPOIIECCOB, HIIESX U METO/IaX MAaTEMAaTUKH;

* TMOHMMaHWE 3HAYUMOCTH MATEMATHKH JJIi HaydHO-TEXHHYECKOTO Iporpecca,
c(OPMHUPOBAHHOCTH OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEUECKON KYIbTYPHI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MaTEMAaTHUKH, BOJIFOIIUEN MaTEMATHYECKUX UIEH;

*pa3BUTHE JIOTUYIECKOTO MBIIILJICHHS, IIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
QITOPUTMUYCCKON KYJIBTYPBI, KPpHTHYHOCTH MBIIIICHHSI HA YPOBHE, HEOOXOIUMOM IS OYayIIeH
poheCcCHOHANTBHON EATETLHOCTH, JIJIS TPOJIOJDKEHHUST 00pa30BaHuUsI U CaMOOOpa30BaHNS,

* CO3JIaHUE YCIIOBUH JIJIS TOCTIDKEHUS YPOBHSI MaTeMaTHYECKUX 3HAHUH, HE0OXO0IUMOTO
JUTSL TIPOJIOJKEHUST 00pa30BaHUs B HAIIPABJICHUSX, CBSI3aHHBIX C MPHKIATHBIM HCITOJIb30BAHUEM
MaTeMaTHUKUd U C OCYIIECTBIEHHEM HAy4dyHOH M HCCIeA0BAaTEIbCKOM AESITeTbHOCTH B 00JIacTH
MaTeMaTHKU U CMEKHBIX HayK

1.2.2. Ilnanupyemble pe3yabTaThbl 0CBOEHHUS 00111e00pa30BaTebHON TMCUMILIUHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHKe nucHUILInHA uMeeT Tipu hopmupoBannu u pazsutuu OK u T1K.

HaumenoBanmne u Ilnanupyemblie pe3yJabTaThbl

KO KOMIIETCHIMH Oo0mmue JAucuunjnHapHbie

OK 01. BriOupars | B yacTu TpyaoBoro -c(opMHUpPOBATh MPEICTABICHUS O

CHOCOOBI  pelIeHUs] | BOCTIMTAHMSA: poJu 1 MecTe (PU3UKU U aCTPOHOMHHU

3a/a4 - TOTOBHOCTb K TPYAY, B COBPEMEHHOI Hay4HO! KapTHHE

npodeccuoHaIbHON | 0CO3HAaHUE [IEHHOCTH MHUpa, 0 CUCTEMO0Opa3yromIei poau

JeSITeNbHOCTH MacTepcTBa, TPYI0Jo0ue; (bU3MKY B pa3BUTUU €CTECTBEHHBIX

MPUMEHHUTENFHO K | - TOTOBHOCTh K aKTHBHOMU HayK, TEXHUKU U COBPEMEHHBIX

pa3IUYHbIM JEeSITeIbHOCTH TEXHOJIOTHYECKON | TEeXHOJOTHUH, O BKJIaJle POCCHICKUX U

KOHTEKCTaM U COLIMaJIbHON HANPaBICHHOCTH, & 3apyOeKHBIX YUEeHBIX-(DU3HKOB B
CIOCOOHOCTH MHUIIMUPOBATh, pa3BUTHE HAYKH; TOHUMAaHUE
IUTAHUPOBATh U CAMOCTOSITENIbHO | (PU3UYECKON CYIIHOCTH HAOIIOMaeMbIX
BBITIOJIHATH TaKyHO SABJIICHUM MUKPOMHPA, MAaKpPOMHPA U
NEeSATEIbHOCTB; Meramupa; HOHUMaHHUe poJn
- HHTEPEC K Pa3NUYHbIM chepaM = acTPOHOMHUU B MPAKTUYECKON
npodeccroHanbHOM JIeSITEIbHOCTU YEJIOBEKA U
NEeSATENbHOCTH, JabHENIIEM HAyYHO-TEXHUYECKOM

OBJjajeHne YHUBEPCATBHBIMH = Pa3BUTHH, POIH QU3UKH B
y4eOHBIMH NMO3HABATEIbHBIMH | ()OPMHUPOBAHUU KPYro3opa u

JelCTBUSIMU: (GYHKIIMOHATHHON TPAMOTHOCTH
a) 0a30BbIe JOTHYeCKHe YeJI0BEeKa I PELICHHS TPAKTUYECKUX
JelicTBHA. 3aj1a4;



- CaMOCTOSITEIHHO
(hopmynupoBaTh 1
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIUBATh CYLIECTBEHHBIN
NpPU3HAK WIA OCHOBAHUS IS
CpaBHEHUs, KiIacCU(UKAIMH U
000011IeHMS,

- OIIPENEIATh Lenu
JEATEIbHOCTH, 3a/1aBaTh
napameTpsl M KpUTEpPUH HX
JOCTHKECHHS;

- BBISABIAATh 3aKOHOMEPHOCTH U
MIPOTUBOPEUNS B

paccMaTpUBaeMBbIX SIBJICHUSX;
- BHOCHUTb KOPPEKTHBBI B
JEeSITCILHOCTD, OLICHUBATh
COOTBETCTBUE pe3ybTaToOB
LEJISIM, OLICHUBATh PHUCKHU
MOCHIEICTBUN NI TEIbHOCTH,

- pa3BUBATh KPEATHBHOE
MBITIUICHUE TIPU PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBBIE
uccjaeaoBaTeIbCKue
JedcTBHA:

- BJIQ/ICTh HaBBIKAMHU y4eOHO-
HUCCIIEI0BATEILCKON U
MPOEKTHOM ACSTEIbHOCTH,
HaBBIKaMH pa3perieHust
npoOiem;

- BBISABJISITH IPUYUHHO-
CIIeICTBEHHEBIE CBSI3H U
aKTyaJIU3UpOBAThH 3aj1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHUs, HAXOAUTh apryMEHTbI
JUTS. TOKA3aTeabCTBa CBOUX
YTBEPKJICHUM, 3a71aBaTh
napaMeTpbl U KpUTEPUHU
pelICHHUS;

- aHAJIIM3UPOBATh MOJYYEHHBIE B
XOJI€ PelIeHMs 3aJa4uH
pEe3yNbTaThl, KPUTUUECKH
OLIEHUBAThH UX JI0CTOBEPHOCTb,
IIPOTHO3UPOBATh U3BMEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETb NIEPEHOCUTh 3HAHUS B
MO3HABATENbHYIO U
MPaKTUYECKYIO0 00IacTH
KH3HEICATCILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS

- chopmMupoBaTH YMEHHS peIIaTh
pacyeTHbIE 3a/1a4U C SIBHO 3aJIaHHOM
(bu3HIECKOI MOJEIBIO, UCIIOJB3YS
dbusnyecKue 3aKOHbI U IPUHIIUIIBI;, HA
OCHOBE aHaJIM3a YCIIOBUS 33/1a4l
BBIOMPATh (PU3UUECKYIO MOJETIb,
BBIICTISITH (PU3HUYECKUE BEIIMYUHBI U
(dopMyJibl, HEOOXOIUMBIE IS €€
pelieHus, TPOBOIUTh PacueThl U
OIIEHUBATH PEATHHOCTH MOTYYEHHOTO
3HaueHUs (PU3MUECKOI BEIIMIMHEL;
peniaTh KaueCTBEHHBIC 3a/1a4H,
BBICTpanBas JJOTUYECKU
HEMPOTHUBOPEUUBYIO 1IETIOYKY
PacCyXJI€HHH C OITOPOY HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue BICHNUS,

- BJIaJIETh OCHOBOTIOJIATAIOIITUMU
(GU3UYIECKUMHU TIOHATUSIMHU U
BEJIMYMHAMU, XapaKTEPU3YIOITUMU
(bu3HIeCcKre MPOIECCHI (CBSI3aHHBIMU
C MEXaHUYECKUM JBMIKEHUEM,
B3aUMOJCHCTBHEM TEII,
MEXaHUYECKUMU KoJeOaHUsIMU U
BOJIHAMU; aTOMHO-MOJIEKYISIPHBIM
CTPOEHHUEM BEUIECTBA, TEIJIOBBIMU
MpoLleCCaMU; AEKTPUUECKUM U
MAarHUTHBIM TOJISIMU, IEKTPUYECKUM
TOKOM, JIEKTPOMarHUTHbIMU
KOJIeOaHUSIMU U BOJTHAMU;
ONTHUYECKUMH SIBICHUSIMU;
KBaHTOBBIMH SIBJICHUSIMH, CTPOEHUEM
aToMa M aTOMHOTO S7pa,
PaZlMOaKTUBHOCTBIO); BIIaJICHHE
OCHOBOTIOJIAralOIUMHU
aCTPOHOMUYECKUMU NOHATUSMH,
MO3BOJISFOLLIMMHU XapaKTepU30BaTh
MIPOLIECCHI, MPOUCXOAIINE Ha 3BE3/1AX,
B 3BE€3/IHBIX CHCTEMAX, B
MEXKTAIAKTUYECKOU CpeNie; IBUKEHUE
HEOECHBIX TeJ, SBOJIIOLIMIO 3BE3]1 U
Bcenennoi;

- BJIAJIETh 3aKOHOMEPHO CTSAMH,
3aKOHAMH U TEOPUSMU (3aKOH
BceMupHoro Tsarorenus, I, II u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKOW SHEPIUH, 3aKOH
COXpaHEHUsl UMITYJIbCa, TPUHIUIT
CYINEPHO3UIIMU CHUJI, TPUHIUIT
PaBHOIPaBHOCTU WHEPIUATBHBIX
CHUCTEM OTCUETa; MOJEKYIISIPHO-



OK 02.
Hcnonb3oBarh
COBPEMEHHBIE
CpeiacTBa  IOMCKa,
aHaym3a u
HHTEpPIpETALNH
nHpopManuu, u
nH(pOpMaLMOHHbBIE
TEXHOJIOTUU JUIs
BBITIOJIHEHUS  3a/1a4
npodeccruoHaIbHON
NeSITeNIbHOCTH

n3 pasme Hpe[[MeTHbIX
o0Omnacreii;

- BbIZIBUT'aTh HOBBIC UJICH,
HpGHHaFaTB OpI/IFI/IHaJIbeIC
IIoaXoAbl U peH_IeHI/ISI;

- CHOCOOHOCTD 150
HCITOJIb30BAHUS B
MMO3HABATEIbHOM M COIMAIIBHOM
MPaKTUKE.

B o0sacTi neHHocTH
HAYYHOI'O MO3HAHUS:

- cOpPMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U
0OLIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JIMAJIore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOErO MECTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEpIIICHCTBOBAHUE SI3bIKOBOM
U YUTATEIbCKOU KYIbTYpPhI KaK
CpEeICTBa B3aUMOJCHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUS
MUDA;

- 0CO3HAHUE [IEHHOCTH HAyYHOU
NEesITeNIbHOCTH, TOTOBHOCTD
OCYILIECTBISITH TPOEKTHYIO U
UCCIIEJIOBATENBCKYIO
NEeSITeNbHOCTh MHIMBUTyATbHO U
B TPYIIIIE;

OBiajeHHe YHHBEPCAIbHBIMH
Y4eOHBIMHU MO3HABATEIbHBIMH
JelCTBUSIMU:

B) padora ¢ uHpopmManueii:

- BJIaJIETh HABBIKAMH TOJTYUEHUS
nH(MOPMALIUU U3 UCTOYHUKOB

KUHETUYECKYIO TEOPHUIO CTPOEHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, IIEPBHII
3aKOH TEPMOJMHAMMKH; 3aKOH
COXpPaHEHUs ANEKTPUUECKOTO 3apsia,
3akoH Kynona, 3akon Oma jyist
ydacTka 1enu, 3akoH Oma /17151 HOJTHON
AIIEKTPUYECKOU LIENH, 3aKOH J[xKoyns -
Jlenna, 3aK0H 37€KTPOMArHUTHOM
MHAYKLNHU, 3aKOH COXPAHEHUS
SHEPI'UH, 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHMsI CBETa, 3aKOH
OTpaXX€HMsI CBETA, 3aKOH
IIPEJIOMJIEHUS CBETA; 3aKOH
COXpaHEHUs PHEPTUH, 3aKOH
COXpaHEHUsl UMITYIIbCA, 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsia,
3aKOH COXpaHEHHS] MacCOBOTO YHUCIIA,
noctynarel bopa, 3akoH
pPaZOaKTUBHOTO pacraia); yBEpeHHOE
UCIIOJIb30BAaHUE 3aKOHOB U
3aKOHOMEPHOCTEN MPU aHaAIH3e
(bu3NYECKUX SIBICHUN U MPOIECCOB

- YMETh YUUTHIBATh TPAHUIII
MPUMEHEHUS U3YUYEHHBIX (GU3NUYECKUX
MoJIeTIeii: MaTepuabHas TOUKa,
MHEpLHaIbHas CUCTEMa OTCUeTa,
UJCaTbHBIN ra3; MO/ CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPJBIX Tel,
TOYEYHBIN ANEKTPUUECKUH 3apsij,
sJiepHas MOJIeNlb aTOMa, HYKJIOHHAs
MOJIeTIb ATOMHOTO sIJIpa NP PelIeHUH
buznyeckux 3anau

- ymeTh (hopMUpOBaTh COOCTBEHHYIO
MO3UIUIO IO OTHOIICHHIO K
buszndeckoit HHGOpPMAaIIHH,
MOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB,
YMEHHH UCIIOJIb30BaTh IU(POBHIE
TEXHOJIOTUU JIJIS TIOUCKA,
CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALIUU U
MpEeJICTaBICHUS Y4eOHOW U HAyYHO-
NOMYJSIPHON HHPOPMAITNK; pa3BUTHE
YMEHUI KPUTUUECKOTO aHalIh3a
noyiyyaeMoi uHpopMaImu



OK 04.
DddexTuBHO
B3aMMO/ICHCTBOBATh
u paborarth B
KOJUICKTHBE u
KOMaH/1e

Pa3HBIX TUTIOB, CAMOCTOSITEIIHHO
OCYIIIECTBIISTH TIOUCK, aHAJIH3,
CUCTEMAaTH3AINIO U
HMHTEPIPETANIO HHPOPMAITHH
Pa3IUYHBIX BUJIOB U (popm
IPEJICTABJICHHUS,

- CO3/IaBaTh TCKCTHI B
pa3nuYHBIX (hopMaTax ¢ yaeTom
Ha3zHaueHUs HH(OPMAIH U
LIEJIEBOM ayTUTOPUH, BBIOUpas
ONTUMAIIbHYIO (hOpMYy
MIPEJICTaBJICHUS U
BH3yaJTH3aIlIH;

- OIIEHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTH WH(OPMAIINH, €€
COOTBETCTBHUE TIPABOBBIM U
MOPAITEHO-ITUYECKHM HOPMaM;
- HCIIOJIB30BaTh CPEJICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B pEIIEHUN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aI[MOHHBIX 3a/1a4 C
cobmoieHneM TpeboBaHUH
SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, IpaBOBbIX
Y ATUYECKUX HOPM, HOPM
nH(}OpMaITMOHHOM
0€30I1aCHOCTH;

- BJIQ/IETh HaBbIKaMU
pacmo3HaBaHUs M 3aIIHUTHI
uHdopmarumy,
nH(}OpMaITMOHHOM
0€30MacHOCTH TUYHOCTH

- TOTOBHOCTH U CITIOCOOHOCTB K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOoOIIpeIeIICHHIO;

-OBIIQJICHHE HABBIKAMHU Y4eOHO-
UCCIIEIOBATENIBCKON, TTPOEKTHOM
U COLIMAIbHOMN AESITeTbHOCTH;
OBiajeHHe YHHBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
AeCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD.
- IOHUMATh U UCIIOJIb30BATh
MPEUMYIIeCTBa KOMaHTHOU U
WHIUBUAYAIbHON pabOTHI;

- MPUHUMATH [eJTU COBMECTHOM

- OBJIQ/IETh YMEHUAMHU paboTaTh B
TPYIIIE C BHIOJHEHUEM PA3ITUYHBIX
COIMAJIbHBIX POJIEH, TUIAHUPOBATH
paboTy IpymIibl, palluOHAIBHO
pacnpenensiTh AesITeNbHOCTD B
HECTAHJIAPTHBIX CUTYaIUsX,
a/IeKBaTHO OLICHMBATh BKJIA]] KaXKJJ0T0
U3 YYaCTHUKOB TPYIIIBI B PELICHUE
paccmaTpuBaeMoi IpoOIeMBl



OK
CoeiicTBOBaTEL
COXpaHEHUIO
OKpYyKaroleu
Cpenpl,
pecypcocOepexeHu
10, MIPUMEHSTH
3HAHUA 00
H3MEHEHHUH
KIIUMaTa, TPUHIIUIIBI
OepeXIMBOTO
MIPOU3BO/ICTBA,
3pPeKTUBHO
JIelicTBOBATh B
Ype3BbIYAHBIX
CUTYaLMIX

07.

JeSITEIbHOCTH, OPraHU30BbIBATh
1 KOOPJIUHHUPOBATh IEHCTBUS IO
€€ JOCTHKECHHUIO: COCTABIIATh
IIJIaH JCUCTBUM, PACIIPEIEIIATh
PO C y4ETOM MHEHHUI
YYaCTHHUKOB O0OCYX/J1aTh
pe3yJbTaThl COBMECTHOM
paboThl;

- KOOPJIMHUPOBATH U BBINOJIHSTh
paboTy B YCIOBUSAX PEabHOTIO,
BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

- OCYUIECTBJIATH MO3UTUBHOE
CTpaTeruueckoe MoBeICHUE B
Pa3IUYHbIX CUTYaLUsX,
MPOSIBJIATH TBOPUYECTBO U
BOOOpakeHUE, OBITH
WHULMATUBHBIM

OBJj1aieHHe YHUBEPCAJIbHBIMH
PeryasiTHBHBIMU 1eHCTBUSIMU:
') NpUHATHE ce0sl U IPYTrUX
JIIOJICH:

- IPUHUMATh MOTHUBBI U
apryMEHTHI IPYrUX JIIOAEH IIPU
aHaAJIN3€ pe3yJbTaTOB
JESITEIIBHOCTH;

- IPU3HABATH CBOE MPABO U
MpaBo JAPYrux J0JIe Ha

OIIINOKU;
- pa3BHBaTh CIOCOOHOCTh
NOHMMATh MHP C TO3HUIUH

JIPyroro 4ejioBeKa.
B o0yacTH 3K0J10rH4YecKoro
BOCITUTAHHUA:

- ¢(hOpPMHUPOBAHHOCTH
3KOJIOTUYECKOU KYIbTYPBHI,
IMOHUMAaHUE BIIASHHS
COIIMATLHO-9KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE
MPUPOJTHON U CONMATBLHOU
Cpebl, 0OCO3HaHUE TII00aTLHOTO
XapaKTepa KOJIOTHUECKUX
npoOem;

- TUTAHUPOBAHUE U
OCYIIIECTBJICHUE JICUCTBUH B
OKpY’KalolleH cpesie Ha OCHOBE
3HAHUA [EJeH YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HETMPUATHE ICHUCTBUH,
MIPUHOCSIIIUX BpPE]l

- chopmMupoBaTH YMEHHS PUMEHSATH
MOJIy4YeHHbIEC 3HAHUS JUI1 00BSICHEHUS
YCIOBUHN MpOTeKaHUS PUZNUECKUX
SIBIICHUH B TIPUPOJIE U JUIS IPUHSATHS
MPAKTHYECKUX PEHICHUI B
MOBCEIHEBHOM JKU3HH IS
obecrnieueHust 0€30MaCHOCTH MPHU
oOpareHnu ¢ OBITOBBIMU IPHOOpaMu
U TEXHUYECKHMH YCTPOHCTBaMHU,
COXPaHEHHUS 3/I0POBbsS U COONIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHUS B
OKpYXXarolen cpejie; TOHUMaHue
HE0OX0IMMOCTH TPUMEHEHUS
JOCTYO)KEHUHN (PU3MKH U TEXHOJIOT U
JUTSL palliOHATILHOTO
MIPUPO/IOTIONIE30BAHUS



IIK
PaccuurtniBaTth
MOKa3aTeNn
b dexTuBHOCTH
MPEANPUHUMATENHC
KOM JIeSITEIIHbHOCTH,
B TOM 4HCIE C
MIPUMEHEHHUEM
MIPOTPaMMHBIX
MIPOJIYKTOB

2.6.

OKpYKalollen cpere;

- YMEHHUE NMPOTHO3UPOBATH
HeOIaronpusTHbIE
9KOJIOTUYECKUE TOCIEACTBUS
NPEIITPUHUMAEMBIX JCHCTBUM,
MpeI0TBpaIaTh UX;

- paciMpeHue OrbITa
JESTETLHOCTH SKOJIOTHUECKOM
HaIpaBJIECHHOCTH Ha OCHOBE
3HaHUH 10 Pu3HKe
CdopmupoBaTh HaBBIKH:
pacuéra nokasarenen

s dexTuBHOCTH
MPEITPUHUMATEIbCKO N
NESITETLHOCTH, B TOM YHUCJIE C
MPUMEHEHUEM ITPOTPAMMHBIX
MPOJAYKTOB.
CdopmupoBath 3HAHHUS:
-  TNPUHIUIOB U
yIpaBICHUS
MH()OPMAIMOHHBIMA JAHHBIMU C
WCTIOJIb30BAaHUEM
MH(OPMALIMOHHBIX
WMHTEJUIEKTYaJTbHBIX
TEXHOJIOTHH;

- METOJOB  3KOHOMHYECKOIO
aHallM3a M ydera IoKazaTenei
NEeSITeIbHOCTH OPraHu3alliu U ee
MOJIpa3IeJICHUI;

- METOJIOB cOopa M 00pabOTKH
SKOHOMMUECKOI nHpopmanuu, a
TaK)Ke€ OCYILECTBICHHS TEXHUKO-
SKOHOMHMYECKHUX pacueToB U
aHaiu3a XO35iCTBEHHOU
NEeSITeIbHOCTH  OpraHU3aliH, C
UCIOJIb30BAHUEM TPOTPAMMHBIX
IPOYKTOB;

- METOJIOB, CIIOCOOOB U MPHUEMOB
JUIA PEIIeHUs 3324 [0 aHaIU3Y;
- TUNOB (DaKTOPHBIX MOJIETICH;

- cxembl (opMHpOBaHHS H
aHalM3a  OCHOBHBIX  TPYIIII
nokasaresen B cucreme
KOMILIEKCHOTO 3KOHOMHYECKOTO
aHalu3a;

METOJIMKY aHau3a

3¢ (hEeKTUBHOCTH UCTIONH30BAHUS
MIPOU3BOJICTBEHHBIX PECYPCOB.

METOJI0B

C60p N aHaJIM3 HCXOJHBIX JaHHBIX,

HEO0OXOJUMBIX TUISt pacuera
OKOHOMHUYCCKUX u (1)I/IHaHCOBO -
SKOHOMHUYECKUX rmoKas3aresie,
XapaKTEPU3YIOIIUX JIESTENIBHOCTh
OpraHu3aIuy;

WCIIOJIh30BaHNE METOJIOB

SKOHOMHYECKOT0 aHAIIN3a;
aHanu3 MPEeANPUHUMATEIBCKON
JeSITEIbHOCTH c IIPUMEHEHNUEM
MIPOrPaMMHBIX TPOAYKTOB;
o(hopMIICHHE PE3YIIbTaTOB OM3HEC-
aHaJIM3a B COOTBETCTBUU C
BBIOpAaHHBIMU TOJIXOJaMHU.



2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0beM JUCHUILINHBI H BH/bI Y4eOHOH padoThl

Bua yueoHoi#i paboThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl THCIUTIMHBI 335
Jlekuuu, ypoku 195
Ip. 3ansaTHSA 122
BrT. u.:
1. OcHOBHOE coiep:KaHue 317
Br. u:
Jlexum 195
[IpakTueckue 3aHATHS 74
2. lIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COJIeP/KAHUE 48
Br. u:
Jlekuuu 0
IIpakTHyecKue 3aHATHSA 48
IIpome:xxyTouyHasi arTecTanus (IK3aMeH) 18
2.2. TemaTHuyecKuil IJIaH U COJepPKAHUE TUCHUIIIMHBI
Coaep:xkanue yueOHOro MaTepuajia
HanMenoBame (ocHOBHOe U PO eCcCHOHAIBHO- O0be | Popmupyem
OpPHEHTHPOBAHHOE), J1A00PATOPHbIE U M ble
pa3iesioB U TeM .
NpaKTHYeCKUe 3aHATHUS, IPUKJIATHOI YacoB | KOMIIETeHINHU
MOAYJIb (IIPU HAJTMYMH)
1 2 3 4

OcHOBHOe coiep:KaHue
Pa3nen 1. [IoBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Coneprkanue yaeOHOro MaTepualia
Hens m  3agauu | ba3oBble 3HAHUS U YMEHUS MO0 MaTeMaTHKE B
MaTeMaTHuKH npH | npodeCCHOHANBHOW W B TOBCETHEBHOM
OCBOCHUU JeSITeNIbHOCTH. 2
CHEIHATbHOCTH KomMmOunupoBanHoe 3aHstue
Tema 1.2 Copepxanue yueOHOTo MaTepuala
Yucna u | JleiictBust ~ HaJg  TMOJOXUTEIbHBIMU OK-01. OK-
BBIYHCIICHUSI. OTpUATENILHBIMHU YHCIIaMHU, OOBIKHOBEHHBIMU 02 OI’(-O 4
BrIpaxenus U | U JECATUYHBIMH APOOAMH. 2 &) K07 ’
npeodpa3oBaHus JlelictBuss ~ cO  CTemeHsAMH,  (GOpMYJIbI

COKPAILLEHHOIO YMHOKEHHUS.

Kom06uHupoBaHHoe 3aHsTHE
Tema 1.3. IIpojdeccuoHaILHO-OPHEHTHPOBAHHOE
I'eomerpus Ha | cogepskaHue (coAepiKaHHe NPHKJIAJIHOIO
IJIOCKOCTH MOJYJ151)

Bupsl miiockux GUryp v ux riomaib. 2

[IpakTHKO-OpHEHTUPOBAHHBIE 33/1a4M B Kypce

TreOMETPUH Ha TUIOCKOCTH
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HpaKTI/I‘-IeCKOG 3aHATUC

Tema 1.4 ConepxaHue yueOHOTO MaTepralia

IIponienTHBIE [IpocThle TPOLEHTHI, pa3HBIE CIOCOOBI HX

BBIUHCIICHUS BblunciaeHUs. CI0KHbBIE TPOLIEHTHI 4
[IpakTrueckoe 3aHsATHE

Tema 1.5 ConepxaHue yaeOHOTO MaTepralia

YpaBHeHust u | Jluneiinble, KBaapaTHBIC, IPOOHO-TMHEIHBIC

HEpaBEHCTBA YpaBHEHUS U HEPABEHCTBA 2
[IpakTrueckoe 3aHsATHE

Tema 1.6 Conepxkanue yueOHOTo MaTepuaa

Cucremsl ypaBHeHHH | CIOCOOBI  pEHICHUS  CHCTEM  JIMHEHHBIX

Y HEPABCHCTB ypaBHeHui. [lonsrus: matpuna 2x2 n 3x3, 6
ompenenuTens Marpunbl. Meton [aycca.
CucremMbl HeNMHENWHBIX ypaBHEHUN. CUCTEMBI
HEpaBEHCTB
KomOunupoBanHoe 3aHstue

Tema 1.7 Conepkanue yaeOHOTO MaTepHaa

BxoaHoi KOHTPOJIB Boruncnenus u npeobpazoBaHusi. YpaBHEHUs
1 HepaBeHCTBa. ['eoMeTpus Ha MIIOCKOCTH 2
KonTtponsHas padorta

Pa3nen 2 IlpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 20

Tema 2.1. Coneprkanue yaeOHOTo MaTepuaa

OcnoBuple  noHsATHA | [Ipenmer crepeomerpun. OCHOBHBIE TIOHSATHS

CTEPEOMETPHUH. (Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO). 2

Pacnonoxenue OCHOBHBIE AKCUOMBI CTEPEOMETPUU.

MPSAMBIX u | [lepecekarommuecs, napajuJieiabHble "

IIJIOCKOCTEMN ckpenuBawpmuecss npsmele.  [lpusHak u
CBOWCTBO CKPELIUBAOIIUXCS MPSAMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
KomOunupoBanHoe 3anstue

Tema 2.2. Copepxanue yueOHOTo MaTepuala OK-01, OK-

[TapaienbHOCTh [MapamienbHble  mpsMas M IUIOCKOCTb. 04, OK-07

npAMbIX, nOpsamod u | Ompenenenue.  [lpusnak.  CoiictBa  (c

IIJIOCKOCTH, JT0Ka3aTEeIbCTBOM). [TapannensHbie

IIJIOCKOCTEMN IJIOCKOCTH. Omnpenenenue. [Ipuznak. 6
CaoiictBa (¢ mokazaTenscTBOM). Terpasap u
ero onemeHTsl. [lapamnenenunen u  ero
aneMeHThl.  (CBOMCTBAa  NPOTHUBOIOJIOKHBIX
IrpaHeil W JUaroHaJleld MapajljiellenuIena.
[Toctpoenue ceuenuii. Peienue 3anay.
Kom06uHupoBaHHoe 3aHsTHE

Tema 2.3. Coneprxanue yueOHOTO MaTepuana

IepnennukynapHocT | Ilepnennukynspusie npsmele. [lapannensHbie
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b IIPSIMBIX, IPSIMOM U

IpsIMbIE, TEPIECHAUKYISPHBIE K IUIOCKOCTH.

IJIOCKOCTH, IIpu3Hak nNEPHEHAMKYIIPHOCTH INPSIMOH U
IIJIOCKOCTEN m1ockocTH. [lokaszarensctBo. llepnenauxyisip
u HaKJIOHHAs. [lepnenukynspHble 2
wiockocTd. Ilpu3Hak nepreHauKyIIPHOCTH
miockocten. JlokasareinbCTBO.
Paccrosiaus B mpocTpaHCcTBE
KombunupoBanHnoe 3anstue
Tewma 2.4. ConepxaHue yaeOHOTO MaTepralia
Teopema o  Tpex Teopema o TpeX  NEPHEeHAUKYISIpax.
TICPHCHNKYIIApaX JokazarenbcTBO. Yroa Mexay NOpsaMol u 4
IJIOCKOCTBIO. YTOJI MEXY MJIOCKOCTSIMHU
KombunmnpoBanHoe 3anstuie
Tema 2.5. IIpo¢deccnoHaIbLHO-OPHEHTHPOBAHHOE
[TapannensHble, colep:kaHue (coaep:kaHue TPHUKJIIATHOIO
MEPIEeHIUKYIApHBIE, | MOXYJIsI)
CKpeIMBaOIIHecs AKCHOMBI CTEepEOMETPHH. 4
NpsAMBIE [lepneHIUKYISIPHOCTh MPSAMON MU IUIOCKOCTH,
NapayuieNbHOCTb IBYX MIPSIMBIX,
MEePIEHIUKYISIPHBIX IIJIOCKOCTH,
MEPIEHIUKYISIPHOCTD INIOCKOCTEN
[IpakTrueckoe 3aHsTHE
Tema 2.6. Coneprkanue yaeOHOT0o MaTepuaa
Pemenue 3a7a4. | Pacnonoxkenne TMPAMBIX U TUIOCKOCTEH B
[Ipsmbie U | npocTpaHcTBe.  [lepneHaukynsipHoCTh U
IIJIOCKOCTH B | MapajuIeJIbHOCTh MPSMBIX U IJIOCKOCTEM. 2
MIPOCTPAHCTBE CkpemuBaroniyecs mpsMble
KontponsHas paborta
Pa3nen 3. KoopauHaThl 1 BEKTOPBI 12
Tema 3.1 Coneprkanue yaeOHOro MaTepuasa
JlexapToBbI JlexapToBbl KOOpAMHATBI B IPOCTPAHCTBE.
KOOPAMHATHI B | [Ipocreiimme  3amaum B~ KOOpJMHATAX. 4 OK-02, OK-
MIPOCTPAHCTBE. Paccrosune  Mexay — AByMs — TOYKaMH, 04, OK-07
Paccrosnne MexIy | KOOpAMHATHI CEPEIMHBI OTPE3Ka
ABYMA TOYKaMU. | KoMOMHMPOBAHHOE 3aHATHE
Koopaunatst
CEpeHBI OTPE3Ka
Tema 3.2 Coneprxanue yueOHOTO MaTepuana
Bekropsl B | Bexktopel B mpocrtpaHctBe. (CrnokeHue H
MIPOCTPAHCTBE. BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpA
VYron MEXIy | Ha  yucio.  KomIiulaHapHble — BEKTOPBI.
BEKTOpPaMH. CkansipHoe IIPOU3BENICHUE BEKTOPOB. 4
CkansipHoe Paznoxenue BEKTOpa 1o TpeM
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IIPOU3BEIECHUE HEKOMIUIaHapHbIM BekTopaMm. KoopaunaTsl
BEKTOPOB BEKTOpa, CKAJIIPHOE IPOU3BEAECHUE BEKTOPOB
B KOOPAMHATAX, YTOJI MEX]ly BEKTOpaMH, yroJl
MEXAY HPSIMOM M IUIOCKOCTBIO, YroJl MEXAY
IUIOCKOCTSIMU. VYpaBHeHue IIJIOCKOCTH.
['eomerpuueckuii cMbICI OnpeaeauTens 2x2
KombunupoBanHoe 3anstie
Tema 3.3 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE
[IpaxTuko- cojep;kaHue (cojep:KaHWe TNPUKJIAJIHOIO
OPHUEHTUPOBAHHBIE MOYJIs1)
3a1aun Ha | KoopauHatHas  miiockocTh.  Beruncienue 2
KOOPJIMHATHOM paccTosiHUid M IUIOAJEH Ha IUIOCKOCTH.
IJI0CKOCTH KonunuectBeHHble pacueTsl
[IpakTrueckoe 3aHsATHE
Tema 3.4 Conepkanue yaeOHOTO MaTepHaa
Pemenue 3a7a4. | JlekapToBbl KOOPAMHATHI B IMPOCTPAHCTBE.
Koopannatsr u | Bektopsl B mpoctpaHctBe. ClokeHHe U
BEKTOPBI BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa
Ha  uyucno.  KommuiaHapHble  BEKTOPBI.
CkansipHoe MIPOU3BE/ICHNE BEKTOPOB.
Paznoxenne BEKTOpa 1o TpemM 2
HEKOMIUTAaHapHbIM  BekTOopam. [lpocteiimue
3a1a4u B KoopauHaTax. KoopaunaTel BekTopa,
paccTosiHUE MEXIy TOYKAMH, KOOPIAMHATHI
CEpEeMHbl OTPE3Ka, CKAJISIPHOE NMPOU3BEIACHUE
BEKTOPOB B KOOpAMHAaTaX, Yroa MExIy
BEKTOpaMH, YroJl  MEXIy HOpsIMOoil U
IJIOCKOCTBIO, YIOJI MEXK/Ty INTIOCKOCTAMHU
KoutponsHas padorta
Paznen 4. OcHoBbl Tpuronomerpuu. Tpuronomerpuueckue | 40
GyHkuun
Tema 4.1 Copepxanue yueOHOTo MaTepuala
Tpuronomerpuyecku | Pannannas mepa yria. [IoBopoT ToUku BOKPYT
e GyHkIMM | Hayana koopaumHat. OnpeneneHue CHHYCA, 4
IIPOM3BOJILHOTO YIJIa, | KOCUHYCA, TaHI€HCa M KOTAaHIEHCA. 3HaKU OK-01. OK-
yncna. PaauanHas M | cMHyca, KOCHHYCa, TaHT€HCAa M KOTaHTeHCa I10 00 OI’(- 04
rpaaycHasi MEpa yrjia | 4eTBEpTSAM. 3aBUCHUMOCTb MEXAY CHHYCOM, E) K-07 ’
KOCUHYCOM, TaHI€HCOM U KOTaHI'€HCOM
OJIHOTO U TOTO K€ yria
Kom0OuHupoBaHHoe 3aHsTHE
Tema 4.2 Copneprxanue yueOHOTO MaTepuana
OcHoBHbIE Tpuronomerpuueckue Ttoxaecrtsa. Cunyc,
TPUTOHOMETPHYECKH | KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U - 0. 4

€ TOXACCTBA.

®opMynbl IPUBEICHUS
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DopMyiIbL KomOunnpoBaHHoe 3aHsTHE

MIPUBEJICHUS

Tema 4.3 ConepxaHue yueOHOTO MaTepralia

Cunyc, KocuHyC, | CyMmMa © pa3HOCTh cuHycoB. CymMma wu
TaHI'€HC CYMMBI M | pa3HOCTb KOCHHYCOB. CHHYC U KOCHHYC

Pa3sHOCTH JIBYX YIJIOB

IBOMHOrO yria. @opMyiibl OJOBHHHOTO YIJIA.

Cunyc u xocunyc | [IpeobpazoBanus CYMMBI

JBOMHOTO yria. | TPUrOHOMETPUYECKUX byHKIni B

dopmyibl IPOU3BEIEHUE M IMPOU3BEACHUS B CYMMY.

IIOJIOBUHHOIO yIia BolpaxkxeHue TpUroHOMETpUYECKUX (QYHKIUI
yepe3 TaHIeHC [IOJIOBUHHOIO apryMeHTa.
[TpeobpazoBanus MPOCTEUIIINX
TPUTOHOMETPUUECKUX BBIPAKEHUN
KomOunupoBanHoe 3aHsTue

Tema 4.4 Conepkanue yaeOHOTO MaTepHaa

OyHKIMUH, ux | O0nactb  ompeneNeHuss U MHOYKECTBO

cpoiictBa. CnocoObl | 3HaueHu# GyHKIMA. YETHOCTh, HEYETHOCTD,

3aaHus QYHKIHMA

nepuoAUIHOCTh (GyHKIuH. CrocoObl 3amaHus
byHKIINIA

KombuampoBanHoe 3ansTre

Tema 4.5
TpuroHomeTpu4yecku
e  QyHKIUH, HX

CBOMCTBA U rpaduKu

Coneprkanme yueOHOTO MaTepuaa

O06macTe ompeneNeHus W
3HAQYEHUH TPUTOHOMETPUYECKUX (PYHKITUH.
YETHOCTB, HEYETHOCTD, MEPUOANYHOCTh
TpUroHomMeTpuieckux ¢GyHkuuii. CBOWcTBa U
rpadukn GYHKIUNA y = cOS X, y = sin X, y = tg
X, y = ctg X.

MHOXECTBO

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprkanue yaeOHOro MaTepuasa
[IpeoGpaszoBanue Cxarue u pacTsiKeHue rpadukoB
rpadukoB TPUTOHOMETPHUUECKUX (PYHKIIHA.
TpuroHoMerpudecku | IIpeobpazoBanue rpadukoB
X pyHKUIMN TPUTOHOMETPUUECKUX (PYHKIIUN
[IpakTuueckoe 3aHsiTHE
Tema 4.7 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE
Onucanue cojeps;kaHue (coAep:KaHMe INPHKJIAJIHOIO
IIPOU3BOJICTBEHHBIX | MOY/JIs1)
MPOLIECCOB ¢ | Ucnonws3oBanue CBONCTB
HOMOIIBIO I'Pa(MKOB | TPUTOHOMETPUUECKHX byHKIUH B

GbyHKIHA

npodeccHoHaNbHBIX 3a7auax

HpaKTqucxoe 3aHATUC

Tema 4.8
Ob6patHble
TPUTOHOMETPUYCCKH

CopnepxaHue yueOHOTO MaTepHualia

OOpatHble TpUTOHOMETpUYECKUE (YHKIHU.
Ux cBoiicTBa u rpaduku
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e QyHKIUH

KoMOuHupoBaHHOE 3aHITHE

Tema 4.9 ConepxaHue yueOHOTO MaTepralia
Tpuronomerpuyecku | YpaBHeHHE COs X = a. YpaBHEHHE Sin X = a.
€ YpaBHEHHUA U VYpaBHeHue tg x = a, ctg x = a. Pemenue
HEpaBEHCTBA TPUTOHOMETPUUECKUX YpPaBHEHUI OCHOBHBIX 8
TUIOB: TMPOCTEUIINE TPUTOHOMETPUUECKUE
ypaBHEHHS, CBOJISIIMECS K KBAJAPaTHBIM,
pellaeMble  pa3joKEHUEM Ha MHOXKUTEIH,
OJIHOPOJHBIE.
[Ipocreimme TPUTOHOMETPUYECKUE
HEpaBEeHCTBa
KomMOunupoBanHoe 3aHATHE.
Tema 4.10 Conepxkanue yaeOHOTO MaTepuaa
Cucremsl CucreMbl NpOCTEUIIUX TPUTOHOMETPUUECKHUX 2
TPUTOHOMETPUYECKH | ypaBHEHUI
X ypaBHEHUM KomOuHMpOBaHHOE 3aHATHE
Tema 4.11 Conepkanue yaeOHOTO MaTepuaa
Pemrenne 3ajga4. | [IpeoOpazoBanue TPUTOHOMETPUUYECKUX
OCHOBBI BbIpakeHUil. PelleHne TpUTrOHOMETPUYECKHUX 2
TPUTOHOMETPHH. yYpaBHEHUH U HEPaBEHCTB B TOM YHCIE C
TpuUroHOMETPUYECKH | HCITOIB30BAaHUEM CBOMCTB (DYHKITHH.
e pyHKIUU KonTtponbHas padoTa
Paznen 5.KomniiekcHble ynciia 8
Tema 5.1 Coneprkanue yaeOHOTo MaTepuasa OK-01, OK-
KommnekcHeie yncna | [Tonsitue KOMILJIEKCHOTO qucha. 02, OK-07
ComnpsikeHHbIE KOMIUIEKCHBIE YHCIa, MOJIYJb 4
U apryMeHT KOMIUIeKCHoro uucia. Popma
3anucu KOMILUIEKCHOTO qucna
(reomeTpuyeckas, TPUTOHOMETpHUYECKas,
anreOpandeckas). ApupMeTHIECKUE IeHCTBUS
C KOMILUIEKCHBIMU YHCIaMH
KomOunupoBanHoe 3aHstue
Tema 5.2 Copepxanue yueOHOTo MaTepuala
[Ipumenenue Boimonnenne  pacyeToB ¢ MOMOIIBIO
KOMIIJIEKCHBIX YACET | KOMIUIEKCHBIX YHCel. [Tpumepsr 4
UCIIOJIb30BAaHUS KOMITJIEKCHBIX YHCEll
[IpakTruyeckoe 3aHsATHE
Paznen 6. IlpouszBognas pyHkuum, ee npuMeHeHne 40 OK-01, OK-
Tema 6.1 02, OK-07

‘ CogepxaHnue yueOHOTO MaTepHrala
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ITonsatue
IIPOU3BOTHOM.
@opMyIIbl U NIpaBUIIA

Ornpenenenye 4uCI0BON MOCIEI0BATEIEHOCTH
U cnocoObl ee 3aganus. CBOMCTBAa YHCIOBBIX
nocneosatTenbHocTel. Onpenenenue npeaeia

middepeHIpOBaHN | TIOCIEIOBATEIBHOCTU. BhIUuCIeHNEe MpeesioB

A nocnenoBarenpHOCcTed. [lpenen QyHkmum Ha
o6eckoneunoctu. Ilpenen ¢yHkuuum B TOUKe.
[Ipupamenue  aprymenra.  Ilpupamenue
¢GbyHkuuu. 3agadu, MPUBOAAIINE K IOHSITHIO
npou3BoaHON. OrmpeneneHrne MPOU3BOIHOM.
ANropuTM OTBICKaHUS TPOU3BOJHON
KomOunupoBanHoe 3aHsTue

Tema 6.2 Conepxkanue yaeOHOT0o MaTepuasa

[IpounsBoHbIE @opmynsl  auddepenuuposanud. [lpasuna

CYMMBI, pasHoctu | nuddepeHrpoBaHus

MIPOU3BEACHUS, KomOuHMpOBaHHOE 3aHsTHE

YacTHOTO

Tema 6.3 Coneprkanue yaeOHOTO MaTepHasa

[TpowusBoaHbIE Onpenenenue CI0KHOM byHKINA.

TpuroHomerpuuecku | IIpousBoaHas TPUTOHOMETPUUYECKUX

X (QyHKITUH. ¢dbynakuwii. [IponsBoaHas cnoxxHON QYHKIIUH

[IpounsBoHas KomOunupoBanHoe 3anstue

CJIO)KHOH (DYHKITUH

Tema 6.4

Coneprkanme yueOHOTO MaTepuaa

Ionsrue o IMousitrie HempepsiBHOM (GyHKIuU. CBoicTBa

HEMPEPLIBHOCTH HenpepelBHOM — QyHKmuH. CBSI3b  MEXAY

ynxumn. Merox HEIMPEPHIBHOCTBIO U AU (HEepEeHITUPYEMOCThIO

HHTCPBAJIOB GyHKIMM B TOYKE. AJNTOPUTM pelIeHUs
HEPaBEHCTB METO/IOM MHTEPBAJIOB
KomOunupoBanHoe 3aHstue

Tema 6.5 Coneprkanue yaeOHOTo MaTepuasa

I'eomerpuueckuii  u | ['eomerpuueckuii CMBICTT MIPOU3BOTHOM

Gbusnueckuil  CMbICIH | PyHKIUH — yIJI0BOM K03 bUIUEHT

MIPOU3BOIHOM KacaTeJIbHOW K rpaguKy (QYHKIHH B TOUKE.
YpaBHeHHe ~ KacaTelbHOM K  rpaduky
(GyHKIMH. ANTOPUTM COCTaBJICHUS YpaBHEHUS
KacaTeabHON K rpaguky GpyHKIun y=f(x)
KomMOunupoBanHoe 3aHsTHe

Tema 6.6 Copneprxanue yueOHOTO MaTepuana

®usnueckuil cMbICH | Du3nYECKUH (MexaHMYeCKHUiA) CMBICH

IIPOU3BOIHOM B | IPOM3BOJIHOM — MIHOBEHHas CKOpOCTb B

npoQecCHOHAIBHBIX | MOMEHT BpeMeHH t: v =S (t)

3a/1a4ax [IpakTudeckoe 3anaTue

Tema 6.7 Coneprxanue yueOHOTO MaTepuana
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MOHOTOHHOCTB Bospacranme u  yObIBaHume  (QYHKIHH,

¢ynkuuu. Toukn COOTBETCTBME BO3pacTaHusi U  yObIBaHUSA

J3KCTpEMyMa ¢dbyHKIIMM  3HaKy TpousBoaHOH. I[loHsaTue
IIPOU3BOIHOM BBICILIETO HOpAJIKA,
COOTBETCTBME 3HAKa BTOPOM IIPOU3BOJHOMU
BBIIIYKJIOCTH  (BOTHYTOCTH) (YHKIMM Ha
OTpe3Ke. 3aJaud Ha MakCUMyM M MUHUMYM.
[onsitue ACHMIITOTHI, CIoco0bI ux
omnpeneNieHusl.  AJNTOpUTM  HCCIEN0BaHUsA
GYyHKIMM M TIOCTpOeHHs] ee Tpaduka
MOMOIIBI0 TPOU3BOAHOU. J[poOHO-TMHEHHAS
byHKIIHSA
KombunmnpoBanHoe 3anstuie

Tema 6.8 Coneprxkanue yueOHOTo MaTepuasa

HccnenoBanue

. UccnenoBanue QyHKIIMM Ha MOHOTOHHOCThH U

yrcuit . MOCTPOEHHUE IPAPUKOB.

MOCTPOEHHE
KombuampoBanHoe 3ansTre

rpadukoB

Tema 6.9 | Conmepxkanue ydeOHOTO MaTepHasa

Haunbonbiiee " | Haxoxaenne HauOOJBIIEr0 M HaHMEHBIIETO

HauMCHbIIIEE 3HAYCHUH (QYHKIHM, MOCTpOCHHE TpaduKoB

3Ha4YeHHs (PYHKITUH

MHOTOYJICHOB C HMCIIOJIB30BAHUCM allrapara
MaTE€MaTHYCCKOI'O aHaJlu3a

KombuampoBanHoe 3aHsTHE

Tema 6.10 IIpodeccnonabHO-OPUEHTUPOBAHHOE
Haxoxnenue coaep:kaHue (coaep:kaHue TPHKJIIATHOIO
ONTUMAaIbHOTO MOYJIs1)

pe3ynbTaTa ¢ | Haumensmee u  HaumboJsblliee 3HAUCHUE
OMOIIBIO dbyHKIMH

MIPOU3BOIHOM B | [IpakTuyeckoe 3aHsITHE

MPAaKTUYECKUX

3a1ayax

Tema 6.11 @opmynsl U mpaBuwia auddepeHupoBaHus.
Pemenue 3amau. | MccnenoBanue  QyHKUMHA € [OMOIIBIO
[IpousBoHas npousBogHOM. HawuOonpiiee u HanMeHblee
GbyHKIMY, ee | 3HaueHUs QYHKLIUU

MIPUMEHEHHE

Tema 6.12

KonTtponsHas pabora

17

Paszpnen 7. MHOrorpaHHMKH M TeJ1a BPallleHUs

46

OK-01,




Tema 7.1 ConepxaHue yueOHOTO MaTepralia
Bepumnsl, pebpa, | [loHaTHE MHOrOrpaHHHMKa. Ero sjeMeHTHI:
rpaHu BEepIIMHBI, pebpa, TpaHu. JluaroHaus.
MHOTOT'pPaHHUKA Ceuenne. Boimykiible U HEBBIIYKIIbIE
MHOTOTpaHHUKHU
KomOuHupoBaHHOE 3aHsTHE
Tema 7.2 ConepxaHue yaeOHOTO MaTepralia
IIpusma, cc | [lonarue npusmel. Ee ocHoBaHus 1 OOKOBBIE
COCTaBJIAIOLINE, rpa"u. Beicora npusmsl. [IpsMas u HakIOHHAs

ceyenue. llpamas wu
IMpaBHJIbHAA IIPU3MbI

npusma. [IpaBuibHas npusma. Ee ceuenune

KombunmnpoBanHnoe 3anstuie

Tema 7.3

Conepkanue yueOHOTo MaTepuaa

[Tapannenenunen, [Tapannenenunen, cBoicTBa MPSAMOYTOJIBLHOTO
ky0. Ceuenme kyOa, | mapamienenunena, Kkyo. Cedenue KyoOa,
napajuiefienuneaa napajuiesenuneaa

KomOunupoBanHoe 3aHsTue
Tema 7.4 Conepkanue yaeOHOTO MaTepuaa
[Tupamupa, ee | [flupamuma wu ee onementol. CeueHue
COCTAaBJISIOIINE, MMUPAMHU/IBI. [TpaBunpHas nUpaMua.
CEYeHHe. VYceuennas nupamuia
[IpaBunbHas KomOunupoBanHoe 3aHstue
ApaMuja.
Yceuennas
nupamua
Tema 7.5 Coneprkanue yaeOHOTo MaTepuaa

bokxoBags wm mosHas
ITOBCPXHOCTDH
IIPpU3MbI, ITUPAMHUIbL

[Tmomane OOKOBOM W TOJHOW TOBEPXHOCTH
MIPU3MBI, TUPAMUIBI

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.6
Cummetpust B KyOe,
napasuieNienumnese,
pu3Me, MUpamMue

Copnepxanue yueOHOro Marepualia

CI/IMMeTpI/ISI OTHOCHUTCIIBHO TOYKH, HpHMOfI,
IIIIOCKOCTH. CI/IMMeTpI/IH B KY6C,

MnapaJuiCJICIuICac, Npu3Me, MipaMmmuac

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.7 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE
[Tpumepsr cojep:kaHue (comep:KaHUe NPHKJIATHOTO
CUMMETpU B | MOIYJIs1)
npogeccun CummeTpuss B TpUPOJIE,  APXUTEKTYpe,
TEXHUKE, B OBITY
[IpakTyeckoe 3anaTue
Tema 7.8 CogepxaHue yueOHOTO MaTepralia
[IpaBunbHbBIE [TonsiTHE  TPaBUIBHOTO  MHOTOTPAHHHKA.
MHOTOTpaHHUKHM, HX | CBOWCTBA MPaBUIBHBIX MHOTOT'PAHHUKOB
CBOIicTBa [IpakTHdeckoe 3aHaTue
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Tema 7.9

Hunmusap,
COCTaBJIAIOLIHE.

€ro

Ceuenue nunuHIpa

Conepxanue yaeOHOTO Marepuaia

Huauanp wu ero  asnemeHtsl.  CeueHue

LHUIMHApa (MapajljieIbHOE OCHOBAHUIO U OCH).
PasBeprka nuimHapa

KombunupoBanHoe 3anstuie

Tema 7.10 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE
Konyec, €ro | cogep:kaHue (cogep;kaHue TPHUKJIATHOIO
COCTaBJISAOLLIHUE. MOJy.JIsl)

Ceuenue KoHyca Konyc u ero nsnementsl. CeueHue KOHyca
(mapanyielbHOE OCHOBAaHMIO M IPOXOJsliee
yepe3 BEpUIMHY), KOHHUYECKHE CEUYeHUS.
PasBepTka koHyca
KomOunupoBanHoe 3aHsTue

Tema 7.11 Conepxkanue yueOHOTo MaTepuasa

VYcedeHHBI  KOHYC. | YceueHHBIH KOHyC. Ero oOpasyoomas wu

CedeHne ycedeHHOTO

BeicoTa. CeueHue YCE€YCHHOI'0 KOHYCa

KOHYyca KomOunupoBanHoe 3aHstue

Tema 7.12 Conepkanue yaeOHOTO MaTepuaa

[lap wm coepa, ux |Illap u chepa. Bzaumuoe pacmnonoxenue

CEYECHUS cdeps! u ockoctu. Ceyenue mapa, chepbl
KombOuamMpoBanHoE 3aHsTHE

Tema 7.13 Coneprkanue yaeOHOTo MaTepuaa

ITouarue o0 o0BeEME

[Tonsatue o6 oOveme Tema. OO6beM Kyba

Tena. OTHolIEHNE | MPSIMOYTOJIbHOTO mapasuienenunena. O0bem

00BbEMOB  MOAOOHBIX | Mpu3Mbl M HUIMHAPA. OTHOIIEHHE 00BEMOB

Ten nosoOHbIX Tel. ['eoMeTpuyeckuii cMbICa
omnpenenuTens 3-ro nopsjaka
KomOunupoBanHoe 3anstue

Tema 7.14 Coneprkanue yaeOHOro MaTepuasa

OO0beMBI U ILIOLIAIN
MTOBEPXHOCTEH Tl

O6bemMbl nupamuabl U KoHyca. O0beM mIapa.
[Tnomaay moBepXHOCTEH TNl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.15
KomOunaumn
MHOTOTPaHHUKOB |
TeJ BpalleHUs

Copepxanue yueOHOTo MaTepuala

KOM6I/IHaHI/II/I ICOMCTPUYICCKUX TCJI

HpaKTI/I‘ICCKOG 3aHATUC

Tema 7.16 Coneprxanue yueOHOTO MaTepuana

I'eomerpuueckue Hcnonbs3oBanue KOMOUHAINH

KOMOMHAIMH HA | MHOTOTPAHHUKOB W T€l  BpalleHUs B

MIPAKTUKE PaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
[IpakTuyeckoe 3aHsTHE

Tema 7.17 Coneprxanue yueOHOTO MaTepuana

Pemenune 3aga4. | OOBEeMbI u TUIOIAH MOBEPXHOCTH
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MHororpaHHuku "
TeJa BpalleHUs

MHOTOI'paHHUKOB U TCJI BpallICHUA

KontponsHas pabora

Paznean 8. IlepBooOpa3nas GpyHKuNHU, ee NPUMEHEHUE 14
Tema 8.1 ConepxaHue yueOHOTO MaTepralia
[lepBooOpa3nas 3amaya 0 BOCCTAHOBJIEHMU 3aKOHA JBM)KCHMUS
¢bynkuuu.  IIpaBuna | mo W3BECTHOMN CKOPOCTH. IlonsTne
HAXOXKJICHHUS uHTEerprupoBaHus. O3HAKOMIIEHUE C MOHITHEM OK-01,
MepPBOOOPA3HBIX UHTETpaJIa W TEepBOOOpa3sHOW UIsl (QPYHKIUU OK-02,
Tema 8.2 Goflepxanneynebuero vgpuasaHa  CBA3b 2 OK-04,
ITnomans 3ERBOQOPASHOIMBO MIMEEE K ITPOMABAHAHAKD OK-07
KPUBOJIMHEHHO M GEPUIRTIRHNO rOIeNBRYPRAGHON 0 BHYNIABHAN
tpaneunn. @opmyrna | Wioirams. TRpABOANGOIMYH UHPHASMKACHNG
Herorona — || MEPROODRATBIX. eymgenue Mpantiie 2
JleiiOnuma GHPSIRISHED IS NBOCPABHON [ coMeTpUIECKUiA
IKOMMEBHROBRHHOE 3MBAIME  OTIPEICIICHHOTO
unrerpaia. @opmyna Hetotona— Jleitbuuna
KomOunupoBanHoe 3aHstue
Tema 8.3 Conepkanue yaeOHOTO MaTepHaa
Heomnpenenenneiii u | [ToHssTHE HEOTPEICICHHOTO HHTETPAja
OIpe/ieNeHHbIH KoMOMHHPOBaHHOE 3aHATHE 2
MHTETpabl
Tema 8.4 Coneprkanue yaeOHOTo MaTepuasa
[Tonsatue 00 | ['eomeTpuyeckuii  CMBICI  OMPEACICHHOTO
ONpeIETICHHOM UHTErpana 2
WHTErpaje KaK | KoMOMHUpOBaHHOE 3aHATHE
IJIOLIAAN
KPUBOJMHEUHOU
Tpanenuu
Tewma 8.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE
OnpeneneHHbIN comep:kaHue (comgep:kaHve TNPHKJIATHOIO
UHTErpai B )KU3HU MO/Y.JIs1)
l'eomerpuueckuii  CMBICT  ONpPEAETICHHOTO
unterpana. ®opmyna Hetotona - Jleiioauma.
Pemenune 3amau Ha mnpuUMEHEHUE UHTErpala 4

JUISl BBIYUCJICHUS (U3MYECKHX BEIMYMH U
Iomageu

HpaKTqucxoe 3aHATUC
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Tema 8.6 ConepxaHue yueOHOTO MaTepralia
Pemenune 3agad. | [TeppooOpa3sHas ¢byHKIMN. [TpaBumna
[TepBooOpa3zHas HaX0XJICHUS MepBooOpa3HbIX. Ee mpumenenue 2
GbyHKIUH, ee | KontposbHas pabota
MpUMEHEHHE
Pa3nen 9. Crenenu u kopuu. CreneHHas GyHKuus 18
Tema 9.1 ConepxaHue yaeOHOTO MaTepralia
Crenennas [TonsTue  kopHs  n-oM CTENIEHH W3
GyHxums, €C | meiicTBUTENBHOTO uHcia. PYyHKIHH Yy = Vx
CBOCTBA ux cBoiicTBa U rpaduku. CBoiicTBa KOpHS n-oif 4
CTETIeHU
KomOunupoBanHoe 3aHsTue
Tema 9.2 Conepxkanue yueOHOTo MaTepuaa
[IpeoGpaszoBanue [IpeoGpa3oBanue MppalMOHATIBHBIX
BBIPKEHUI C | BEIpaXKEHHMI 4
KOPHAMHU n-0ii | KoMOMHUPOBAHHOE 3aHATHE
CTETIeH!
Tema 9.3 Conepkanue yaeOHOTO MaTepHaa
CaoictBa crenenu ¢ | [loHATHE cTeneHW ¢ JHOOBIM paIiOHAIEHBIM
parnroHaTFHBIM u | mokazareneM. CreneHHble  (QyHKOHMH, HX
NeCTBUTEIBHBIM CBOMCTBaA U rpapuku 2
MoKa3zaTeasiMu KomOunupoBanHoe 3aHstue
Tema 9.4 Coneprkanue yaeOHOTO MaTepuaa OK-01,
Pemenue PaBHOCHIIBHOCTH HppaLOHAJIbHBIX OK-02,
UppalMOHAbHBIX ypaBHEHUH U HepaBeHCTB. MeToasl HX OK-04,
ypaBHEHUU U | peleHusl. Pemenue UppaLMOHAIBHBIX 6 OK-07
HEPaBEHCTB ypaBHEHUI U HEPABEHCTB
KomOunupoBanHoe 3anstue
Tema 9.5 Coneprkanue yaeOHOro MaTepuasa
Crenenn u xopHH. | OnpejeneHue CTETIEHHOH GbyHKIMY.
Crenennas ¢pynkuus | Mcrmonb30BaHHEe €€ CBOWCTB IPU PELICHUH 2

ypaBHCHI/Iﬁ U HCPABCHCTB

KontponsHas padorta
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Pa3nen 10. [loka3atenbHas QyHKIUSA 14
Tema 10.1 Conepxkanue yueOHOTo MaTepuaa
[TokazarenbHas CreneHb C NpPOU3BOJBHBIM JEHCTBUTEIBHBIM
byHKIHS, ee | mokazareneM. OrnpesneneHre MoKa3aTeIbHON
CBOMCTBA ¢byHKIMM, ee cBoMcTBa U rpaduk. 3HAKOMCTBO
C TpUMEHEHHEM IOoKa3aTeJbHON (pyHKIUU. 4
Pemenue MOKa3aTeIbHbIX ypaBHEHUI
(GyHKIIMOHATBHO-TPapUUIECKUM METOJIOM
KomOunupoBanHoe 3aHsTue
Tema 10.2 Conepkanue yaeOHOTO MaTepuaa OK-01
Pemrenne Pemrenne nokasaTenbHbIX YPaBHEHUM METOJIOM OK: 0 2’
. ,
MOKa3aTeIbHbIX yYpaBHUBAHUS rokasaresei, METOJIOM 0K-03
ypaBHEHUU U | BBEJICHUS HOBOI MepEMEHHO, 3 OK-0 4’
HEPaBEHCTB (HYHKIMOHATBHO-TPaPUIECKUM METOJIOM. OK- 05’
Pemienne nokaszarenbHbIX HEPABEHCTB OK- 07’
[IpakTrueckoe 3aHsTHE
Tema 10.3 Coneprkanue y4eOHOTo MaTepuaa
Cucremsl Pewrenne cucrem noka3areiabHbIX YPaBHEHUI
MOKa3aTeIbHBIX Kom6uHupoBaHHoe 3aHsTHE 4
ypaBHEHUM
Tema 10.4 Coneprkanue yaeOHOro MaTepuasa
Pemenune 3aj1a4. | Pemenue nokasarenpHbIX YpaBHEHU METOJIOM
[Toxa3zaTenbHas ypaBHUBAaHMS  [OKaszareile U MeToAoM
byHKIHSA BBEJCHUs HOBOW IiepeMeHHOW. Pemienue 3
IOKa3aTeIbHbIX HEPABEHCTB
KonTponsHas pabora
Pasnea 11. Jlorapugmel. Jlorapupmudeckas pyHkuus 30
Tema 11.1 Coneprxanue yueOHOTO MaTepuania
Jlorapupm  uucna. | Jlorapupm qucna. JlecsTUUHBIM u OK-01,
JlecsTUUHBIMI U | HaTypaJIbHBIN JOTapuU(MBbI, YHCIIO € OK-02,
HaTypajbHbII KomMOunupoBanHoe 3aHsTHe 4 OK-04,
Jorapu¢Mmsl, YUCIIO € OK-07
Tema 11.2 Coneprxanue yueOHOTO MaTepuana
CaoiicTBa CaoiicTBa JorapugpMmoB. Onepanus
norapu¢pmoB. JorapupMUpPOBaHHUS. 6
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Onepanus KomOunnpoBaHHoe 3aHsTre
norapupMUpOBaHUS
Tema 11.3 ConepxaHue yueOHOTO MaTepralia
Jlorapudmuueckas Jlorapudmuueckast QyHKIUS U €€ CBOHCTBA
yHKIHS, ee | KoMOMHMpPOBAaHHOE 3aHATHE 4
CBOMCTBA
Tema 11.4 Conepxkanue ydeOHOTro MaTepuasa
Pemenue [Tonste  JOrapuPMUYECKOTO  YpaBHEHHUSI.
norapu(pMHICCKHIX Onepanys noTeHUUpoBaHusd. Tpu OCHOBHBIX
YPaBHEHUH 1| merona peueHus JorapupMUUEcKux
HEPABCHCTB ypaBHEHU:  (QYHKIUMOHAIBHO-TpapUUECKU, 8
METOJ TOTEHLUHUPOBAaHUSA, METOJ| BBEICHUS
HOBOM  mepemeHHoW.  Jlorapudmuueckue
HEpaBEeHCTBa
KomOunupoBanHoe 3aHsTue
Tema 11.5 Conepkanue yaeOHOTO MaTepuaa
Cucremsl ANTOPUTM pEIIeHNs CHCTEMBI YpPaBHEHUM.
Jorapu(PpMUIECKUX PaBHOCHIIBHOCTB JorapupMUUecKux
ypaBHEHHI YPaBHEHHMI U HEPABEHCTB 2
KomOunupoBanHoe 3aHsTue
Tema 11.6 IIpodeccnonabHO-OPUEHTUPOBAHHOE
Jlorapudmbr B | comep:kaHue (comep:xkaHMe MPHKJIATHOIO
IIPUPOJE U TEXHUKE | MOMAYJIs1)
[Ipumenenne norapudma. Jlorapudpmudeckas 4
cnupanb B mpupoae. Ee wmaremaruueckue
CBOMCTBA
[IpakTnueckoe 3anaTue
Tema 11.7 Coneprkanue yaeOHOro MaTepuasa
Pewrenne 3aja4. | Jlorapudmuueckas GbyHKIHS. Pemenne
Jlorapudmsl. IPOCTEHIINX JIOTapU(PMUUECKIX ypaBHEHUIN 2
Jlorapudmuueckas KontponbHas padoTa
byHKIHSA
Pa3zpnen 12.MHo:kecTBa. DjieMeHThI Teopuu rpagos 10
Tema 12.1 Copepxanue yueOHOT0O MaTepualia OK-01,
MmuoxecTBa Ilongarue MHOJKECTBaA. IToagMHOXKeECTBO. OK-02,
Onepanuu ¢ MHOKECTBaMU 2 OK-07
Kom0OuHupoBaHHoe 3aHsTHE IIK 2.6.
Tema 12.2 IIpojdeccuoHaILHO-OPHEHTHPOBAHHOE
Onepaunn C | conepxanue (coaep:kaHue TPHKJIATHOIO
MHO’KECTBAMU MOJ1YJ151)
Onepaun ¢ MHOXECTBaMH. Pemenue 2

NPUKIAAHBIX 3aaa4

HpaKTI/I‘-IeCKOe 3aHATUC
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Tema 12.3 ConepxaHue yueOHOTO MaTepralia

I'pader [Monsitue rpada. CesizHbIM Tpad, KepeBo, MUKIT
rpad Ha IIOCKOCTH 4
[IpakTuyeckas pabora

Tema 12.4 ConepxaHue yaeOHOTO MaTepralia

Pemenue 3ama4. | Onmeparuun ¢ MHOKecTBaMu.  Omnucanue

MmuoxectBa, I'padsbl | peanbHbIX CHTyaIMii ¢ IIOMOIIBIO MHOYECTB.

U UX IPUMEHEHHE [Ipumenenue rpadoB K pelIeHHUIO 3a/1a4 2
KontponsHas pabora

Pa3znen 13. DiieMeHTbI KOMOMHATOPHMKH, CTATHCTHUKH M TEOPUH 20

BEPOATHOCTEM

Tema 13.1 Coneprxkanue yueOHOT0o MaTepuaa

OcHoBHble mOHATHA | [IepecTaHOBKH, pa3MeIICHHsI, COUCTAHUSI.

KOMOMHATOPUKH 3
KomMOunupoBanHoe 3aHsTHE.

Tema 13.2 Conepxkanue yaeOHOTO MaTepuaa

CoOsITHE, CoBMeCTHBIE W  HECOBMECTHBIE  COOBITHSL.

BEPOSITHOCTh TeopeMbl O BEPOATHOCTH CYMMBI COOBITHH.

coObiTusA. CroxkeHue | YciaoBHAsT — BEPOSTHOCTh.  3aBHCHUMBIC |

u YMHOKECHHUE | HE3aBUCHUMBIEC COOBITHSL. Teopemsl 0 2

BEpPOSTHOCTEH BEPOSATHOCTH TPOU3BEIACHUS COOBITHIA.
KombOuampoBanHoE 3aHsTHE

Tema 13.3 IIpodeccnonanbHO-OpUEHTUPOBAHHOE OK-01

BepostHocTh B | comep:kaHue (comgep:xkaHMe MPHKJIIATHOIO OK-OZ’

po(heCCUOHANIBHBIX | MOXYJIS) OK-0 4’

3aauax OTtHocuTenbHasE 4acToTa COOBITHS, CBOMCTBO OK- 07’
ee YCTOMYUBOCTH. Craructuueckoe 2
oTpeseNieHue BEPOSITHOCTH. Onenka
BEPOSITHOCTH COOBITHS
[IpakTueckoe 3anaTue

Tema 13.4 Copepxanue yueOHOTo MaTepualia

JuckperHas Buner cnywaitaeix BenuuuH. OnpeneneHue

clly4aiiHas JUCKPETHOM CIIydallHOM BEJIIMYMHBI. 3aKOH

BEIUYMHA, 3aKOH €€ | paclpeieieHusl  JUCKPETHOW  ciydalHOM 4

pacnpeneneHus BEIMYMHBL. E€ 4ncI0BbIE XapaKTepUCTUKN
Komb6unupoBaHHoe 3aHsTHE

Tema 13.5 Coneprxanue yueOHOTO MaTepuana

3anaun Bapunauvonnsii  psaa. Iloouron 4gacror u

MaTeMaTH4EeCKOU TUCTOIPaMMa. Cratuctuueckue

CTaTUCTUKH XapaKTepUCTUKH psijia HAOMI0JaeMbIX JAHHBIX
KomOuHnpoBaHHoe 3aHsTHE 4

Tema 13.6 IIpogeccuonabHO-OPHEHTHPOBAHHOE

24




CocraBnenue cojep;kaHue (cofep:kaHue INPUKJIAJIHOIO
TaONMIl ¥ JUarpaMM | MOXYJIst)
Ha IIPAKTHKE [lepBuunast ~ 0OpaboTKa  CTaTUCTHYECKUX
naHHBIX. ['paduueckoe uX mpencTaBlieHUE. 4
Haxoxnenue CpEeIHUX XapaKTEPUCTUK,
HaOJII0JaeMbIX JIaHHBIX
[IpakTrueckoe 3aHsaTHE
Tema 13.7 Coneprxkanue yueOHOTo MaTepuasa
Pemenne 3aJa4. | DJIeMEHThI KOMOHHATOPUKH. CoOsITHE,
DIIeMEHTHI BEPOSITHOCTh COOBITHSL. Crnoxenue u
KOMOMHATOPHKH, YMHOKEHHUE BEPOSATHOCTEN 1
CTaTUCTHKU 1 | KontponbHas paboTa
TEOpUU
BEPOSITHOCTEN
Pa3nen 14. YpaBHeHusl 1 HepaBeHCTBA 25
Tema 14.1 Coneprkanue yaeOHOTo MaTepuaa
PaBHOCHIIBHOCTH PaBHOCHJIBHOCTh ypaBHEHHH UM HEPABEHCTB.
ypaBHEHUU u | OnpeneneHus. OcHoOBHBIE TEOPEMBI
HepaBeHCTB. OOLIME | paBHOCHIBHBIX IMEPEX0aX B YPaBHEHHSAX M 4
METO/Ibl PEIICHUS HepaBeHCcTBax. OOmme MeToapl pelieHus
yYpaBHEHUM: Mepexo/1 OT paBeHCTBA (HYHKIMM K
PaBEHCTBY apryMEHTOB JJiI MOHOTOHHBIX
(GyHKIMHI, METOJ pa3ioKEeHUs HAa MHOXKHUTEIH, OK-01,
METOJI  BBEICHHMS  HOBOW  IEPEMEHHOMH, OK-02,
(YHKIIMOHATBHO-TPaQUUECKUN METOT OK-04,
KomOuHMpOBaHHOE 3aHATHE OK-07
Tema 14.2 Copepxanue yueOHOT0O MaTepualia IIK 2.6.
I'papuueckuit meron | OOmKe  METOAbI  PEIICHHS  HEPABEHCTB:
peuieHus Nepexo]l OT CpPaBHEHUS 3HAYCHUH (PyHKIUN K
ypaBHEHUH, CPaBHEHUIO 3HAYEHUM  aprymMeHTOB  JUIs
HEPABEHCTB MOHOTOHHBIX (YHKIMI, METOJ HHTEPBAJIOB, 4
(GyHKIMOHATBHO-TpadUUeCcKuit METO[L.
I'paduueckuii mMeron pelieHuss ypaBHEHUH U
HEPABEHCTB
Kom0OuHupoBaHHoe 3aHsTHE
Tema 14.3 Coneprxanue yueOHOTO MaTepuana
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VYpaBHeHUs u | Onpenenenne Moayins. Packpeitue Moayins mno
HEpPABEHCTBA c | onpenenenuto. lIpocredmme ypaBHeHus U
MOyJIEM HepaBeHCTBa ¢  MoayaeMm. Ilpumenenue 4
PaBHOCHJIBHBIX IE€PEXO/IOB B OIPENEICHHBIX
TUIIAX YPAaBHEHUN U HEPABEHCTB C MOIYJIEM
KomOunupoBanHoe 3aHstue
Tema 14.4 ConepxaHue yaeOHOTO MaTepralia
YpaBHeHUs U | 3HakoMcTBO ¢ mapamerpoM. llpocreitmme
HEPABCHCTBA C | ypaBHEHMSI U HEPABEHCTBA C [TAPAMETPOM 6
napaMeTpamu KomOunupoBanHoe 3aHsTue
Tema 14.5 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE
CocraBneHue U | cogepxkaHue (coaep:KaHue TMPHUKJIATHOTO
pelenne MO/1YJIfA)
npodeccuoHalbHBIX | Perenne TEKCTOBBIX 3a1a4 4
3aa4 ¢ IIOMOIIBIO | MPO(eCcCHOHATBHOTO COACPKAHMS
YPaBHEHHU [IpakTdeckue 3aHATHS
Tema 14.6 Conepkanue yaeOHOTO MaTepHaia
Pemenue 3amay. | O0mme  METOAsl  PEIICHUs  yPaBHECHHI.
YpaBHeHUs 1 | YpaBHEHHsI M HEpPABEHCTBA C MOJAYJIEM H C
HEpaBEHCTBA napaMmeTpamMu 3
[IpakTrueckoe 3aHsTHE
IIpomexxyTouHasi arrecTanus (JK3aMeH) 18
Bcero: 335

3. YCJIOBUS PEAJIM3ALIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM

3.1.Jlns peanu3alud NPOrpaMMbl JAMCUMILIMHBI JIOJLKHBI ObITH IPeIyCMOTPEHbI

TACIATLITAHBI

cleayrmue CnenuajJjbHbI€ IIOMECINCHUSA

KaOMHeT MaTeMaTHuKH, KaOuuer 247.

| Cnenmanu3upoBanHasi Mmedesib U CHCTEMbl XPaHEHHUS
OcHoBHOE 000pyAOBaHue

[Taptsr AByxmecTHBIE — 15;

Cron yuutenbckuii — 1,

Cryn yuutenbckuii — 1,

Crynbs yuennueckue — 30,

Hlxad mis nokymeHToB — 1.

JononHuTEILHOE 000pPYyI0BaHNE

Hocka aynutopHas HacTeHHas — 1.

Il Texnnueckue cpeacraa

OcHoBHOeE 000py10BaHue

[IpoexnoHHsIi SkpaH — 1,

MynbTuMeniHbINA poexTop — 1.

1l lemoHcTpanoHHble y4eOHO-HATJISIAHbIE TIOCOOMS

26




OcHoBHOe 000py10Banue

KoMmekT 35eKTpOHHBIX BUeOoMaTepuanos — 1,
JlonoiHuTEIbHOE 000PY/A0BaHHE

Mojenu a1t u3y4eHusi TeOMeTprIecKuX Gpuryp — 1.

IlepeyeHs MporpaMMHOro odecrneyeHus :

Kaspersky Endpoint Security ans ousneca - Cranmaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence
Onepanuonnas cucrema Microsoft Windows 10 Profession
3.2. UupopmannoHHOe o0ecnieyeHne peaju3aluy NporpaMMbl
Jia peanuzanuu nporpaMMbl OMOIMOTEUHBIM (OHJI YHHUBEPCUTETAa HWMEET IIe4aTHBIE

W/WUAM DJIEKTPOHHBbIE O0pa3oBaTeibHble U HMH(OPMALMOHHBIE PECYPCHl, PEKOMEHIyeMblE IS
HCI0JIb30BaHUs B 00pa30BaTeIbHOM IPOILIECCE.

DJIeKTPOHHBIE U3aHUs (3JIEKTPOHHBIE pecypchbl)

OcHOBHBbIE

1. Maremartuka: anrebpa 1 Hadajla MATeMAaTHYEeCKOTO aHaIn3a, reomeTpus. Anredpa
U Hayana mareMatudeckoro aHamuza: 10—11-e ximaccel: 6a30BbId U YrayONEHHBIH YPOBHHU :
yuebnuk / III. A. Amamos, 10. M. Konsrun, M. B. TkauéBa, ®énopoa. — 12-e u3., crep. —
Mocksa : IIpocBemenme, 2024. — 463 c¢. — ISBN 978-5-09-112136-0. — Tekcrt :
ANEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOINOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/408656 — simekTpoHHAs BepCHs C HEOTPAHHYECHHBIM KOJHYECTBOM
JOCTYTIOB.

2. Aranacsan, JI. C. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a,
reometpusi. ['eomerpus: 10—11-i xmaccel: 6a30BbIN U yriryOn€HHBIA ypoBHH : yueOnuk / JI. C.
Artanacsn, B. @. byry3os, C. b. KagomneB. — 12-e¢ usn., crep. — Mocksa : IIpocBenienue,
2023. — 287 ¢. — ISBN 978-5-09-112137-7. — TexkcT : anekTpoHHbI# // JlaHb : 37eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/408659 — snexTpoHHast BepcHs ¢
HEOTrpaHMYEHHBIM KOJMYECTBOM JIOCTYIIOB.

JlonmoaHuTENBbHDbIE
1. Mep3snsk, A. I'. Maremaruka. I'eomerpusi: 10-i knacc: yrinyOnéHHbIM ypOBEHbD :

yuebnuk / A. I'. Mep3nsak, [I. A. Homuposckuii, B. M. TlonskoB ; mox pemakuueit B. E.
[Tomonbckoro. — 7-e u3m., crep. — Mocksa : IIpocsemenne, 2023. — 272 ¢. — ISBN 978-5-
09-103609-1. — Tekcrt : anekTpoHHbIN // JlaHb : 31eKTpoHHO-OMOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334475 — snekTpoHHas BepcHsi ¢ HEOTPAHHMYCHHBIM KOJIMYECTBOM
JOCTYTIOB.

2. Mep3nsk, A. I'. Maremaruka. ['eomerpust: 11-if kinacc: yrinyOn€HHbIN ypOBEHb :
yuebnuk / A. I'. Mep3nsak, . A. Homuposckuii, B. M. Ilonskos ; mox penakmueir B. E.
ITononsckoro. — 7-e u3f., crep. — Mocksa : IIpocsemenue, 2023. — 254 ¢. — ISBN 978-5-
09-103610-7. — TexkcT : anexkTpoHHbIH // JlaHb : nekTpoHHO-OubnnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/334478 — snekTpoHHast BepcHs C HEOTPAHUYEHHBIM KOJIHMYECTBOM

AOCTYIIOB.
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3. Mepansk, A. I'. MaremaTtuka. Anrebpa 1 Hadana MaTeMaTH4ecKoro aHaimsa. 10
KJacc : yruyOon€HHeld ypoBeHb : yueOHMK / A. I'. Mep3msk, JI. A. Homuposckmii, B. M.
[TonsikoB. — 6-e m3x., crep. — Mocksa : IIpocBemenue, 2022. — 480 c. — ISBN 978-5-09-
087877-7. — Texkcr : snexkTpoHHbIH / Jlanb : 3neKTpoHHO-OMOIMOTEUHas cucrema. — URL:
https://e.lanbook.com/book/360725 — snekTpoHHas BepcHs ¢ HEOTPAHUYCHHBIM KOJHMYECTBOM

JOCTYTIOB.

4, Mepsnsik, A. I'. MaremaTtuka. AnreOpa u Hadajna MaTeMaTHYeCKOTo aHanm3a : 11
KJacc : yriyonéHHbId ypoBeHb : yueOHuk / A. I'. Mepamsik, 1. A. Homuposckuii, B. M. [lossikos
; mon penakuueit B. E. Tlomonbckoro. — 5-¢ u3a., crep. — Mocksa : [IpocBemenue, 2022, —
412 c. — ISBN 978-5-09-087874-6. — Tekcrt : aiekTpoHHBIM // JlaHb : 3JIEKTPOHHO-
oubnmorteunas cucrema. — URL: https://e.lanbook.com/book/360722 — snekTpoHHast Bepcus ¢
HEOTPAaHUYCHHBIM KOJIMYECTBOM JOCTYITOB.

HNHuTepHeT-pecypcsl
1. https://minobrnauki.gov.ru — opwurransHeIi calT MUHHCTEPCTBA HAYKH M BBICIIIETO
obpazoBanus PO.
2. http://www.edu.ru — denepansusiii mopran «Poccuiickoe 00pa3oBaHHE».

3. http://www.wikiznanie.ru-Bukn3nanue: THITEPTEKCTOBAS AIIEKTPOHHAS
SHIUKIIOTICTHSI

4. https://math.ru TTopranx MaremMaTn4ecKoro 0Opa3oBaHUs

5. DIEeKTPOHHBIN KaTajaor bubanorexu MoclI'V. Pexum JIOCTYTIA:

http://elib.mosgu.ru

6. ®opmyibl, ypaBHEHHs, TEOpPEMBbI, TPUMEPHI pEmICHUS 3amad. Pexum
noctyma:http://matematika.electrichelp.ru/matricy-i-opredeliteli/

7. HaBuratop  camocrositeibHOM  moarotoBku kK EI'D.  Pexxum  gocryma:
https://fipi.ru/navigator-podgotovki/navigator-ege

8. N3yuenue MaTeMaTUKH OHJIAlH. Pexum JloCcTymna:
https://ru.onlinemschool.com/math/library/

9. Bank pedeparos. Pexxum gocryma: https://www.bestreferat.ru/

4, KOHTPO.Ib nu OIIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCLUIIJINHBI
4.1 ®opMbI 1 MeTO/IbI OLIEHUBAHMSI

KoHTpoab 1 oleHKa pe3ylbTaToB OCBOCHHS 00111€00pa30BaTEIIbHOM JUCIUTUINHBI
PaCKpBIBAOTCS Yepe3 AUCIUILTMHAPHBIC Pe3yIbTaThl, HANIPABJICHHbIC HA (OPMUPOBAHUE OOIIIX
1 IPpOoeCCHOHATBHBIX KOMIIETCHIIUH 110 pa3/ieliaM M TEMaM COJICpKaHUsl Y4eOHOTO MaTepHala.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oueHoYHbIX MEPONIPUATHI
KOMIeTEeHI U
OK 01. Bsibupares crnoco6sl | P 1, Temsr 1.1 - 1.3 — VYCTHBINA U TUCBMEHHBINA OTIPOC
perieHus 3agad | P 2, Temsr 2.1 - 2.5 — KonrponsHas pa6oTa
npodeccuoHaIbHON P 3, Temsr 3.1, 3.2 — MaTeMaTHYeCKHil JUKTaHT
nesTenbHOCTH TpuMeHuTenbHO | P 4 Temsr 4.1 - 4. 11
K pa3JIM4HbIM KOHTEKCTaM P 6, Tems! 6.1- 6. 10 — IpoMexyTOUHas aTTecTamus
P7,Temsr 7.1 - 7.5 (9K3aMen)

P8, Temsr 8.1 —8.5
P9, Temsr 9.1 - 9.5
P 10, Temsr 10.1 —10.4
P11, Temsr 11.1 —11.6
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P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Tems! 14.1 — 14.6

OK 02. OcymmiecTBisITh MOUCK,
aHaIM3 W UHTEPIPETALHUIO

nH(popManuy, HE0OX0IUMON
JUTS BBITOJIHEHUS 3a1a4
npodeccnoHaIbHO N
JIEATEILHOCTH

P1,Temsr 1.1 - 1.3
P2, Temnr 2.1 - 2.5

P 3, Temsr 3.1, 3.2

P4 Temnr4.1-4.11

P 6, Temsr 6.1- 6. 10
P7, Temer 7.1 - 7.5
P8, Temsr 8.1 —8.5
P9, Temsr 9.1 — 9.5

P 10, Temsr 10.1 —10.4
P11, Temsr 11.1 —11.6
P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temsr 14.1 —14.6

OK 04. PaboTaTh B KOJJIEKTHBE
U KOMaHze, 3¢ deKTUBHO
B3alMO/ICHICTBOBATh C
KOJIIETaMH, PYKOBOJICTBOM,
KJIMEHTaMH

P1, Temsr 1.1 - 1.3
P2, Temsr 2.1 - 2.5

P 3, Temsr 3.1, 3.2

P4 Temrr4.1-4.11

P 6, Temsl 6.1- 6. 10
P7, Temer 7.1 - 7.5
P8, Temrr 8.1 -8.5
P9, Temsr 9.1 —9.5

P 10, Temsr 10.1 —10.4
P11, Temsr 11.1 —11.6
P 12, Temsr 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temsr 14.1 — 14.6

OK 07. CogeiicTBOBaThH
COXPAaHEHHUIO OKpYXaloIIe
Cpelibl, pecypcocOepekeHuIo,
3¢ HEeKTUBHO NEHCTBOBATH B
Ype3BhIYANHBIX CUTYaIUSIX

P1, Temsr 1.1 - 1.3
P2, Temsr 2.1 -2.5

P 3, Temsr 3.1, 3.2

P4 Temnr4.1-4.11

P 6, Temsr 6.1- 6. 10
P7, Temsr 7.1 - 7.5
P8, Tempr 8.1 -8.5
P9, Temsr 9.1 —9.5

P 10, Temsr 10.1 —10.4
P11, Temsr 11.1 —11.6
P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 — 13.6
P 14, Temsr 14.1 —14.6
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IIK

nokazarend  3QpQeKTMBHOCTH | P 14, Temsbr 14.1 — 14.6
MPEIITPUHUMATEIbCKOMN

JEATENBbHOCTH, B TOM YHUCIE C
IIPUMEHEHUEM  IIPOIPAMMHBIX
IIPOYKTOB

2.6. PaccuuteiBath | . P 12, Temnr 12.1-12.4

4.2 HpOMe)KyTOqHaﬂ aTrrecranusd 1mo JMCIMIIJIMHE
Hepeqeﬂb BOIIPOCOB IJIf IK3aM€Ha

1.

gk w

10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

20.

Marematuka B HaykKe, TEXHUKE, JIKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJOTUAX U
MIPAKTHUYECKOU JIEATEITbHOCTH.

ensie u panmonanbHble uyncina. [efictBurensubie uyncia. [I[pubamkeHHbIe BEIYUCICHHUS.
KomruiekcHbie uncna.

KopHu HaTypanbHOM CTENEHU U3 YUCiIa U UX CBOMCTBA.

CreneHu ¢ pallMOHAIbHBIMU TTOKA3aTEsIMH, UX CBOMCTBA.

CreneHu ¢ JOEHCTBUTEIBHBIMH MOKa3zaressiMd. CBONCTBA CTENEHU C JEHCTBUTEIBHBIM
IOKa3aTeseM.

Jlorapudm. Jlorapudm gucia. OcHOBHOE JIoTapuPMUIECKOE TOKIECTBO. JlecaTuuHbIe U
HarypainbHble Jorapudmel. [IpaBmna neiictBuii ¢ jorapudmamu. [lepexom K HOBOMY
OCHOBAHMIO.

[IpeoOpazoBanue anreOpamveckux BbIpakeHuid. [IpeoOpa3oBaHue parMOHAIBHBIX,
HppallMOHAJIbHBIX CTETIEHHBIX, TOKA3aTEeIbHbIX U JIOTAPU(PMUUECKUX BBIPAKCHHII.
Haxoxpaenue 3HaueHuii orapudma no npous3BojabHOMY ocHOBaHMIO. [lepexoa oT oqHOro
OCHOBaHUS K Jipyromy. Beiuucnenue u cpaBHenue jorapudmos. JlorapudmupoBanue u
IMOTEHLIUPOBAHUE BBIPAKECHUM.

[IpuOnmkeHHbIe BEIYUCIICHUS U PELICHUS MPUKIIAAHBIX 3a/1a4.

Pemenne norapudpMudecknx ypaBHECHHUH.

Pannannas wmepa yrima. BpamarenbHoe nBwxkeHue. CUHYC, KOCHHYC, TaHI€HC U
KOTAHI'€HC YHUCIIA.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA

@opmynbl  npusBeaeHus. DPopmynbl  cnoxeHus. Dopmynbsl  yaBoeHus Dopmyibl
MIOJIOBUHHOTO YIJIA.

[IpeoOpazoBanust MPOCTEHIIIMX TPUTOHOMETPUUECKIX BbIPAXKEHUI

[IpeoOpa3oBanrie CyMMBbI TPUTOHOMETPUYECKUX (YHKIMH B TMPOU3BEIACHHE U
MPOU3BEACHUS B CyMMY. BbIpakeHHe TpUTOHOMETpHUYECKMX (YHKIMI uepe3 TaHTeHC
MOJIOBUHHOTO apryMeHTa.

TpuroHomeTprueckue ypaBHEHUs 1 HEPABEHCTBA

[IpocTeitmme TpuroHomeTpuueckue ypaBHeHus. IIpocreiiline TPUTOHOMETPUUYECKUE
HEpaBEHCTBA.

OO6paTHbie TpUroHOMETpHUUYecKre QYHKIHH. APKCUHYC, apKKOCUHYC, ApKTAHT€HC.
Oynkuuu. OOnacTh ompeAeNneHUss W MHOXXECTBO 3HaueHWil; rpaduk QyHKIHH,
nocTpoeHue rpagukoB GyHKINH, 3aJaHHBIX PA3TUUYHBIMHU CIIOCOOaMHU.

CpoiictBa (yHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD,
MePUOTUIHOCTD. [IpoMexyTKH Bo3pacTaHus U yObIBaHUS, HauOOJbIIEe U HaUMEHBIIIEe
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21.
22.
23.
24,
25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

45.

46.

3HAa4YeHUs, TOYKH  OKcTpemyma. ['paduueckas  umHTepnperauus.  IIpumeps
(YHKIMOHATBHBIX 3aBUCUMOCTEH B PeabHBIX IpoIleccax U sSBICHUAX. Apu(mMeTnueckue
omepaunu Hax ¢GyHkuumsmu. Crnoxnas ¢yHkums (kommosunus). [lonstue o
HENPEPHIBHOCTH (PYHKIIHH.

Oo6patnbie pyakuu. O61IacTh onpeneneHus u 001acTh 3HAaUCHUH 00paTHON PYHKITUH.
I'paduk oOpaTHOM DyHKITUY.

CreneHnHsle, NOKa3aTeNbHbIE, IOTApUPMUUECKHE

U tpuronomerpuueckue ¢pyHkiuu. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH
Omnpenenenus GyHKIUN, X CBOWCTBA U TPAPUKH.

[IpeoOpazoBanms rpadukos. [lapamiensHbli IEPEHOC, CUMMETPUS OTHOCUTEIIEHO OCEH
KOOpJIMHAT U CUMMETPHUSI OTHOCUTEJIbHO Hayajla KOOPJIMHAT, CUMMETPHUS OTHOCUTEIHHO
MPSIMOM Y = X, pacTsDKEHHE U CKaTue BAOJb 0Cel KOOPAUHAT.

[TocnenoBarensHOoCTH. CrIOCOOBI 3a/JaHUSI M CBOMCTBA YMCIIOBBIX MOCIEA0BATEILHOCTEN.
[TonsiTHE 0 Mpezene nocaea0BaTeNbHOCTH.

CymiecTBOBaHHE  Ipeeraa  MOHOTOHHOM — OTPaHMYEHHOM — IMOCIEeI0BaTENbHOCTH.
CymmupoBaHue mnocienoBareiabHocTel. beckoHeuHo yObIBaromiasi TreoMeTpuyecKas
MIPOrpeccus U ee cyMma.

[IpousBonnas. IloHsTHE O TPOU3ZBOIHON (PYHKIIHMU, €€ T€OMETPUUYECKUl U (PU3NUECKUI
CMBICII.

VYpaBHeHHe KacaTeabHON K rpaduky GyHKIUY.

[IpousBoiHbIE CYyMMBI, Pa3HOCTH, MpPOU3BENEHUs, 4acTHble. [Ipou3BOAHBIE OCHOBHBIX
3JIEMEHTapHBIX PYHKIUH.

[IpuMeHeHre MPOM3BOTHON K HCCIENIOBAHUIO (YHKIIMHA W TOCTPOCHUIO TpadHUKOB.
[TpousBoHbIe 0OpaTHOM (PYHKIIMHM M KOMIO3UIIUN (DYHKIIUH.

[Ipumepbl HCMONB30BaHUS MPOU3BOJHOM JUIS HAXOKJIEHUS HAWIY4YlIero peuieHusl B
MPUKJIAIHBIX 3a7a4ax.

Btopas mnpousBomHas, ee TeoMeTpuUYecKMid | ¢u3ndeckuil cMbica. HaxoxneHue
CKOPOCTH JIJIsl TIpoliecca, 3aIaHHOTO (popmMysoit u rpaduKoM.

[TepBooOpa3zHas u UHTETpA.

[Ipumenenue omnpeAeneHHOr0 WHTErpaia AJis HaXOXKICHHS IUIOMAAN KPUBOJIMHEWHOM
tpanenuu. @®opmyna Hperorona—JleliOnuna. Ilpumepbl TpUMEHEHUsS HWHTErpaja B
(bu3MKe U FTeOMETPHH.

PanmonaineHble, HppallMOHANIbHBIE, T0OKA3aTEIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U
CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpHUEMBbl HX pelieHus (pas3IoKeHHe Ha MHOXKUTENH, BBEICHHE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaUuecKuil METO).

PanuonanbHble,  WppalMOHANbHBIE,  IOKa3aTeNbHBIE U  MPUSOHOMempuyecKue
HepaBeHCcTBa. OCHOBHBIE MTPUEMBI UX PELICHUS.

Hcnonb3oBanue cBOKUCTB U rpadukoB GYHKIHM NpU pElIeHUH YPAaBHEHUN U HEPABEHCTB.
MeTton MHTEpBaIOB, M300pakeHNE HA KOOPAMHATHOM IIOCKOCTH MHOKECTBA PELICHHUM
YPaBHEHUI U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CHCTEM.

[IpumeHeHre MaTEMaTHMYECKUX METOAOB IS PELICHMs COAEpXKATEIbHBIX 3aJad W3
pa3nuyHbIX 00JacTeil HAyKU U MPAKTUKU.

WHTepnperanus pe3ynpraTa, y4eT peajJbHbIX OTPaHUUEHUM.

OneMeHThl KOMOMHATOPUKU. OCHOBHBIE MOHATHS KOMOMHATOPUKH. 33/7a4M Ha IMOJCYET
4KClla Pa3MEIEHNN, IEPECTaHOBOK, COUYETaHUIA.

Pemenne 3amau Ha mnepebop BapuaHToB. Popmyna OunHoma Herorona. CBoiicTBa
OuHOMHMHAIBHBIX K03 durmenton. Tpeyronbuuk [Tackans.

OneMeHThl Teopuu BeposTHOCTeH. CoObITHE, BEpOSTHOCTH COOBITHS, CIOXEHHE U
YMHOKEHUE BEPOSTHOCTEN.
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47.
48.
49.
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[TonsaTre 0 HE3aBUCUMOCTU COOBITUMA.

JluckpeTrHas cinydaliHas BEJIMUMHA, 3aKOH €€ PacClpeeiICHHUs.

HucnoBsle XapaKTEpPUCTUKU AUCKPETHOM CilydalHOW BeinnuuHbl. lloHsatne o 3akoHe
OOJIBIINX YKCET.

[IpencraBnenue naHHBIX (TaOIMIBI, TUArpaMMBbl, rpadukn), TeHepaabHast COBOKYITHOCTb,
BBIOOpKA, CpeiHee apupMeTHIecKoe, MeIHaHa.

B3aumHoe pacnonoxeHue IByX HpsIMbIX B MIpocTpaHcTBe. [lapamenbHOCTh NpsSAMON U
IIJIOCKOCTH.

[TapamrensHOCTB 1I0CKOCTEN. [IeprIeHIUKYISIPHOCTD PSAMOM U IIJIOCKOCTH.
[lepneHuKyIsip ¥ HaKJIOHHASL.

Yron mexay npsamMoi U IJI0CKOCThIO. [[ByrpaHHbIN yroi.

Yros Mex Iy I0CKOCTAMU. [IepnenauKyIspHOCT ABYX IIJIOCKOCTEM.

I'eomerpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: MapajlIeIbHBIA NEPEHOC, CUMMETPHS
OTHOCHUTEJIbHO IJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [Lnomans oproroHambHON Tpoekiuu. M3o0pakenue
MIPOCTPAHCTBEHHBIX (DUTYD.

Bepmunsl, pedbpa, rpanu MHOrorpanHuka. Passeptka. MHororpanssie yribl. Boimykiibie
MHoOrorpanHuku. Teopema Ditnepa.

[Ipusma. Ilpsamas u HaknoHHas npusma. [paBunbHas npusma. [lapamnenenunen. Kyo.
[Inpamuna. [IpaBunbsHas mupamuga. Y cedeHHas nupaMuaa. Terpasp.

CumMMmetpuu B KyOe, B apajijiesienumesie, B Ipu3Me U Mupamuie.

Ceuenust ky0a, MIPU3MBI U TUPAMUIBI.

[IpencraBnenne o TpaBWIBHBIX MHOTOTPAaHHHUKAaX (TeTpasape, KybOe, OKTa’iape,
J0IeKadIpe U UKOCadpe).

Hunmuuaap m koHyc. YceueHHbI KoHyc. OcHOBaHWE, BBICOTa, OOKOBas MOBEPXHOCTD,
oOpa3yromas, pazBepTka. OceBble CeUeHUsl U CeUeHHUs], MapaljielIbHbIe OCHOBAHHUIO.

[Iap u cdepa, nx ceuenus. KacarenpHas miockocTh K chepe.

O6bem u ero usMmepenue. arerpanbHas Gpopmyina oobema.

@opmynbsl 00beMa KyOa, MPSIMOYTOJBHOTO Mapajulefienunesna, MpU3Mbl, HIUHAPA.
®opmysbl 00beMa nupamMuabl 1 Konyca. GopMyiibl 01 MOBEPXHOCTEH IWIMHIPA U
KoHyca. @opMysbl 00beMa I1apa U 1miomaau chepsl.

[Tomo6ue Ten. OTHOMIEHHUS IJIOMIAIEH TOBEPXHOCTEH M 00BEMOB TOI00HBIX TEII.
[IpssmoyronpHas (nekapToBa) cHCTeMa KOOpAMHAT B mpocTpaHcTtBe. Dopmyna
pacCcTOSHUSA MEXAY IBYMs TOUKaMU. Y paBHEHUs cepbl, INIOCKOCTH U MPSIMOH.

Bekropel. Moayns BekTopa. PaBeHcTBO BekTOpOB. Ci0K€HHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO HAMpAaBICHUSM. YTOJI MEXIY JABYMS
BekTopamu. [Ipoexuus BekTtopa Ha ocb. Koopaunatel Bekropa. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.

Hcnonp3oBanne KOOpAMHAT U BEKTOPOB MPU PELICHUHM MATEMATHYECKUX W MPUKIAIHBIX
3a/ay.
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5. JIUCT BHECEHUS U3BMEHEHUI

B pabouyto mporpammy mo aucuummuHe «OY]/[.07 «MaremaTuka» 1Mo CHerualbHOCTH
«38.02.08 ToproBoe 1eno» YTBEPXKIACHHYIO Ha Yy4eHOM coBere JlepskaBuHckoro mwuies 17

nexaopst 2024 r., mpotokoi Ne 3.

Howmep Tekcr n3meHeHus IIpoTokoa 3acenanus
U3MEHECHUS Ne \ jara
1.
2.
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